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Abstract:  The study described perceived breast cancer risk, compared 
subjective and objective risk estimates, and examined the influence of heuristic 
reasoning in women's narratives. The survey used three probability scales 
(Verbal, Comparative, Numerical) and the Gail model to measure perceived and 
objective risk. Aim 3 was addressed with argument and heuristic reasoning 
analysis. We recruited a multicultural, educated sample of 184 English-speaking 
women from community settings. Fifty four provided an in-depth interview. 
Participants held an optimistic bias regarding their breast cancer risk 
(comparative optimism and better-than-average), and underestimated their 
objective risk calculated with the Gail model. Breast cancer worry was a 
significant predictor of breast cancer risk. Better-educated and higher-income 
women reported lower levels of worry, while Black women were more likely than 
Asian and White women to report higher levels of worry, but not higher levels of 
perceived risk. Most participants did not know that older age is a breast cancer 
risk factor, and older women did not perceive higher risk. These findings imply 
that women's knowledge of breast cancer risk factors was incomplete, despite 
their high educational level. Age and family history are independent predictors of 
sporadic and hereditary/familial breast cancer risk; yet, women could not 
distinguish between the two forms of the disease. Most participants (70%) were 
adherent to mammography and clinical breast exam (CBE) screening guidelines, 
which can be attributed to high access to screening services and efforts from 
health care providers. Age, having health insurance, and higher 5-year Gail 
scores were significant predictors of frequency of screening mammograms and 
CBEs. Distrust of the health system was the single most important predictor of 
predisposition to use health services, which in turn was another significant 
predictor of screening mammograms and CBEs. Interactions among distrust, 
age, education, and race highlight the importance of distinguishing among 
racial/cultural, socioeconomic, and cognitive contributors to distrust. Distrust 
takes the greatest toll among vulnerable groups of women in predisposition to 
use health services and decision-making regarding breast cancer risk 
management. Analysis of the 54 interviews revealed that experiences with 
affected family members and friends, and breast symptoms influence perceived 
risk though affective and cognitive mechanisms. Distrust of the health care 
system was also mentioned as a factor that influences utilization of breast cancer 
screening services. Heuristics (logical shortcuts) facilitated women's risk-
assessments. The narrative data provide evidence that supports theories of two 
systems of reasoning: deliberative and associative reasoning. 
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MTRODUCTION 

In an effort to eradicate breast cancer, social and behavioral research examines women's 
motivations to take an active role in protecting themselves from the disease. As health care 
providers we are interested in taking a closer look at the processes that bring an individual to the 
doorstep of health care services for breast cancer early detection. Perceived risk is an important 
motivator for adopting a health-protective behavior, and as an evolving thinking process, is 
important in decision-making. The primary aims of this project were 1) to describe women's 
perceived breast cancer risk, 2) to conlpare their subjective risk estimates with a11 objective 
estimate of their risk, and 3) to examine the content and tile structure of women's arguments 
regarding their breast cancer risk assessments and their breast cancer screening behavior. 
Secondary aims of the project were to explore other behavioral and cognitive factors that 
influence perceived breast cancer risk and breast cancer screening. 

BODY 
During the months between May 2003 and May 2004 the following research tasks have been 
accomplished. Maria Katapodi finalized the survey questionnaire and the interview guide, 
gained entrke in appropriate recruitment sites, and completed data collection. The project 
recruited a total of 184 women with a diverse racial/cultural baclcground from community 
settings. Fifty four of those women agreed to provide an in-depth interview. Maria Katapodi and 
the research team concluded that conducting further interviews will not be ncccssary because 
interview data reached saturation. Forty-five interviews have been transcribed by a professional 
transcriber. 

During the second year of the grant from June 2004 to October 2005 the following tasks have 
been accomplished. Maria Icatapodi submitted three manuscripts for publication, one of which 
has been published (see Appendix). Maria Katapodi also prepared podium and poster 
presentations for the following conferences: 8th National Conference on Cancer Nursing 
Research, 38"' Annual Meeting of the Western Institute of Nursing, Era of Hope Departn~ent of 
Defense Conference. Maria Katapodi has also been invited as a Guest Speaker to present 
findings related to the grant at the 2nd Intersociety Anticancer Convention (Athens, Greece), 6"' 
National Conference of Hellenic Nursing Students (Athens, Greece), and at the Hellenic 
Anticancer Society, Postgraduate Seminars (Athens, Greece). Moreover, she has been invited as 
a Guest Lecturer to the University of Athens, Graduate Student's Seminars to lecture on findings 
related to cancer genetics and health behavior. 

During the No Cost Extension froin November 2005 to June 2008 Maria Katapodi completed 
analysis of interview data. Maria Katapodi and the research team have completed additional 
analyses of quantitative data to address secondary aims of the project. Maria Katapodi presented 
findings of these analyses as a poster and a podium presentation to the 28"' Annual Meeting of 
the Society of Medical Decision Malcing and the 91h Cancer Nursing Research Conference of the 
Oncology Nursing Society, respectively. Finally, aAn abstract has been accepted as a podium 
presentation to the 2008 National State of the Science Congress in Nursing Research, October 2- 
4, Washington, D.C. 
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Descriptive Data Report from Survey Questiollnaire 
Descriptive data collected from the survey questionnaire have been analyzed using the statistical 
program SPSS 11.5, SPSS 13, and SPSS 15. A detailed description of these findings has been or 
will be disseminated with manuscripts: 

1. "Urtderestinzation of breast cancer risk: Infuence on screening behavior." This 
manuscript is currently under peer review in the Oncolofl Ntcrsing Forum. It 
addresses specific aims I)  and 2) of the project. 

2. "Experie~zces with breast cancer, heuristics, and optimistic bias." This manuscript 
has been submitted to Journal ofMedical Decision Making and is currently under 
revision. It addresses a secondary aim of the project, which is to identify predictors of 
optimistic bias and to examine whether wony or Itnowledge act as moderators or 
mediators between experiences with the disease and optimistic bias. 

3. "Do wonzen in the community recognize heredita~y a~zd sporadic breast cancer rislc 
factors? " This manuscript addresses a secondary aim of the project, which is that women in 
the community do not have the knowledge to distinguish between sporadic and hereditary 
cases of breast cancer. This manuscript has been published to O n c o l o ~  Nursing 
Forum,ZOOS. 32(3), 617 - 623. 

4. "The influence of worqi and emotional characteristics on breast cancer scree~zing. " 
The ma~~uscript is currently under revision. It describes women's level of breast 
cancer worry and the contribution of psychological, emotional characteristics 011 
decision-making regarding breast cancer screening 

5. "Distrust and decision making regarding breast cancer screening." This manuscript 
has been submitted to Nursinrr Research and is currently under peer-review. The 
manuscript describes how cognitive biases contribute to initiation and maintenance of 
distrust to the health care system, which in turn influences decision-making regarding 
breast cancer screening. 

6. "Perceived risk, worry and habits of using health services as predictors offrequency 
of breast cancer screening. " This manuscript is currently under preparation. The data 
analysis highlights how unreasoned cognitive factors, such as habits of using health 
services, influence frequency of breast cancer screening. The abstract has been 
accepted as a podium presentation to the 2008 National State of the Science Congress 
in Nursing Research, October 2-4, Washington, D.C. 

Analysis of the data obtained from the survey questionnaire revealed that women recrnited in the project 
are representative of an urban, English-speaking population. Participants were perimenopausal(47i12 
years old); 43% self-identified as Non-Hispanic White, 26% as Non-Hispanic Black, 14% as Hispanic, 
and 17% as Asian. A large percentage (49%) had college education or higher, and their median annual 
inco~ue was between $30,000 and $40,000. 

Participants underestimated their actual breast cancer risk, as it was calculated with the online 
version of the Breast Cancer Risk Assessment Tool (BCRAT). This tool was developed by the 
National Cancer Institute and it is based on the Gail model. Participants also claimed that they 
are less likely than their friendslpeers to get breast cancer, and that their risk is lower than 
average. Subjective risk estimations depend on the type of probability scale used for measuring 
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perceived risk; responses were most consistent between Verbal and Comparative Scales, and 
least consistent between Comparative and Numerical Scales. Demographic characteristics 
influence risk perception only when the latter is measured with a Numerical Scale. This finding 
suggests that a Numerical Scale is not an appropriate measure to use with educational 
interventions in the community, because it is most likely misinterpreted. This finding addresses 
the important issue of systematic measurement errors that was raised froin Maria Katapodi and 
the research team in a previous publication (see Katapodi, Lee, Facione, and Dodd. Preventive 
Medicine, 2004, 38, 388.402). Findings of this analysis were presented as a Poster presentation 
to the 9t" Biennial Symposium on Minorities, the Medically Underserved. and Cancer, of the 
Intercultural Cancer Council, in Washington DC, in March 2004. 

Moreover, Maria Katapodi and the research team examined the screening habits of participant 
women (mammogram, Clinical Breast Exan1 (CBE), and Breast Self Exam (BSE)) and the 
impact that perceived breast cancer risk had on women's screening habits. Most participants 
(77%) had some foml of health insurance and 70% of participants over 40 years of age had their 
most recent mammogram within the last 24 months. However, 10% of participants older than 40 
years reported never having a mainmograin and only 24% reported performing Breast Self Exam 
once a month. Demographic characteristics and objective risk factors from the Gail model were 
not associated with perceived risk. Age, health insurance, and higher 5-year Gail scores 
correlated with frequency of screening inaminogram and CBE. Findings of this analysis and an 
in-depth interpretation is presented in Manuscript 1. titled "Underestimation of breast cancer 
risk: Influence on screening behavior", which is currently under peer review in Oncology 
Nursing Forum. Parts of this analysis were presented as a Podium presentation to the 2'ld 
Intersociety Anticancer Convention (Athens, Greece) where Maria Katapodi was an Invited 
Speaker for a 40-minute lecture, and a Poster presentation to the 2005 Era of Hope, Department 
of Defense Conference. 

Participants had moderate levels of worry and moderate knowledge regarding breast cancer risk 
factors, despite their high educational level. A series of regression analyses revealed that having 
affected family members and worry were significant predictors of perceived risk for self, while 
number of affected friends and self-identifying as African American were significant predictors 
of perceived risk for friendslpeers. Having a positive family history, worry, and knowledge of 
risk factors decreased optimistic bias (Risk for friendslpeers - Risk for seli), while wony and 
knowledge of risk factors were moderators for age, having current breast symptoms, one or inore 
breast biopsies, and self-identifying as Latino. Findings of these analyses and an in-depth 
interpretation is presented in Manuscript 2, titled "Experiences with breast cancer, heuristics, and 
optimistic bias", which is currently under revision for the Joumal of Medical Decision Malting. 
Parts of these analyses were also presented as a Podium presentation to the 38" Annual 
Meeting of the Western Institute of Nursing, and a Poster presentation to the 2005 Era of Hope 
Department of Defense Conference. 

A iindiilg of the survey was that participants did not have adequate knowledge to distinguish 
between hereditary and sporadic breast cancer risk factors. This finding becomes even more 
significant if we consider that 49% had at least four years of college education. Participants were 
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not lilcely to receive genetic counseling or any form of genetic education, since only 9% had 
multiple affected family members, which is indicative of the hereditary fonn of the disease. 
Therefore, most women depended on their primary care providers (physicians and nurse 
practitioners) for personalized breast cancer rislc assessment and education. Our findings indicate 
that participants did not know that having an affected family member from the father's side of the 
family increases breast cancer risk, they did not know the com~ection between breast and ovarian 
cancer, and did not understand the interplay between family history and age as risk factors. 
Findings of this analysis and an in-depth interpretation is presented in Manuscript 3, titled "Do 
women in the community recognize hereditary and sporadic breast cancer risk factors?" that was 
published in Oncolom Nursing Forum.2005, 32(3), 617 - 623. Moreover, this analysis was a 
Podium presentation to the 8"' National Conference on Cancer Nursing Research, a Podium 
presentation to the 3gth Annual Meeting of the Western Institute of Nursing, and a Poster 
presentation to the 2005 Era of Hope Department of Defense Conference. 

An unexpected finding of the survey was that breast cancer worry was a significant predictor of 
perceived breast cancer risk and breast cancer screening. Therefore, Maria Katapodi examined 
predictors of breast cancer worry. Findings indicated that women with higher education and 
higher income were more liltely to report lower levels of worry, whereas Black women were 
more likely than Asian and White women lo report higher levels of worry, but not higher levels 
of perceived risk. Predictors of worry included annual income and affective characteristics, such 
as positive affect. Worry, affect intensity, behavioral inhibition, experiential thinking, and ful  
seeking correlated significantly with screening behaviors. Findings of this analysis were titled 
"Affective characteristics as predictors of breast cancer screening" and were a Poster 
presentation to the 2005 Era of Hope Department of Defense Conference. Preparation of a 
manuscript that addresses this analysis is curre~ltly utndenvay. 

Based on theoretical suggestions, we examined whether distrust of the health care system 
influence an individual's predisposition to use health services and decision-making regarding 
breast cancer risk management. We measured the cognitive processes that constitute the 
psychological mechanism of the "asymmetry principle" and contribute to the self-reinforcing and 
self-perpetuating attributes of distrust and predisposition to use health services. Distrust of the 
health care system was the single most important predictor of predisposition to use health 
services, which in turn was a significant predictor of breast cancer screening behavior. Observed 
interactions among distrust, age, education, and race highlight the importance of distinguishing 
among racial/cultural, socioeconomic, and cognitive contributors to distrust. Findings indicate 
that distrust takes the greatest toll among vulnerable groups of women in predisposition lo use 
health services and decision-making regarding breast cancer risk management. Findinns of this 
analysis are presented in a manuscript, titled: "Distmst, habits of using health services. and 
decision making regarding breast cancer screening", which is currently under peer-review for 
Nursing Research. Different parts of this analysis were presented as a Podium presentation to 
the 9"' Cancer Nursing Research conference of the Oncology Nursing Society, and a Poster 
presentation to the 28th Annual Meeting of the Society of Medical Decision Making. 
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The benefits of screening mammograms and Clinical Breast Exams (CBEsf are increased with - - 
frequent performance. The factors that determine frequency of breast cancer screening may be 
different from those that determine its initiation. Perceived risk and worry are significant - 
determinants of initiation of breast cancer screening. Based on theoretical suggestions (Ronis, 
Yates et al. 1989), we examined whether habits of using health services predict frequency of 
breast cancer screening. Habits of using health services explained a greater percentage of the 
variance of frequency of mammograms and frequency of CBEs, compared with perceived breast 
cancer risk and breast cancer wony. Findings of this analysis will be presented in a Podium 
presentation to the 2008 National State of the Science Congress in Nursing Research, October 
2-4. Washington, D.C. 

Finally, analysis of narrative data obtained from the 54 in-depth interviews suggested that 
participants used common heuristics and common cognitive strategies in order to make their risk 
assessments. Distrust of the health care system was often mentioned as a factor that inhibits 
utilization of breast cancer screening services. The cognitive mechanism termed search for a 
dominance structure played an important role in symptom labeling and when women assessed 
whether they are more at risk for developing breast cancer or another disease. Heuristic 
reasoning facilitated creating stereotypical images of high risk individuals; women compared 
their risk with the risk of stereotypes of high risk women. Affective elements and the 
associative, contextual system of thinking played an important role during information retrieval 
and information processing. Findings of this analysis will be presented in a manuscript. 

KEY RESEARCH ACCOMPLISHMENTS 
Complete data collection 
Data have been entered into SPSS files 
Data obtained from the survey questionnaire has been analyzed 
Data analysis from the survey questionnaire addressed specific aims 1) and 2) 
Data analysis also addressed four secondary aims of the project 
Interview data have been collected. All interviews have been transcribed. Analysis and 
coding of the interview data has been completed. 
Analysis of the data obtained from the project enabled Maria Katapodi to complete her 
P l a  degree 
One published manuscript 
Two manuscripts Under Peer Review 
One manuscript Under Revision 
Three manuscripts are in the process of preparation and submission for publication 
Poster presentations to the 9'h Biennial Symposium on Minorities, the Medically 
Underserved, and Cancer, of the Intercultural Cancer Council, in Washington DC, March 
2004, the Era of Hope Department of Defense Conference in Philadelphia, PN, June 
2005, and the 28Ih Annual Meeting of the Society of Medical Decision Making, Boston 
MA, October 2006. 
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Podium presentations to the 8"' National Conference on Cancer Nursing Research, Ft 
Lauderdale, FL, February 2005, the 2nd htersociety Anticancer Convention in Athens, 
GREECE, March 2005, the 381h Annual Meeting of the Western Institute of Nursing, San 
Francisco, CA, April 2005, the 9" National Coilference of Cancer Nursing Research, 
Hollywood, CA, Fehmary 2007, and the 2008 National State of the Science Congress in 
Nursing Research, Washington D.C., October 2008. 

REPORTABLE OUTCOMES 
Poster presentation: "Optimistic bias regarding the risk of developing breast cancer in a 
multicullural community sample". 91h Biennial Symposium on Minorities, the Medically 
Underserved, and Cancer, of the Intercultural Cancer Council, in Washington DC, March 
2004. 

* Poster presei~tation: "Better-than-average and Comparative-optimism biases in a 
community sample: Effects on breast cancer screening". Era of Hope, Department of 
Defense Conference, Philadelphia, PN, June 2005. 
Poster presentation: "Predictors of breast cancer wony: Sociodemographic and affective 
characteristics". Era of Hope, Department of Defense Conference, Philadelphia, PN, 
June 2005. 
Poster presentation: "Knowledge of sporadic and genetic breast cancer risk factors 
among women in the community". Era of Hope, Department of Defense Conference, 
Philadelphia, PN, June 2005. 
Poster presentation: "How do experiences with affected family members, affected 
friends, and breast symptoms influence perceived breast cancer risk?" Era of Hope, 
Department of Defense Conference, Philadelphia, PN, June 2005. 
Podium presentation: "Do women in the community recognize hereditary and sporadic 
breast cancer risk factors?" 8"' National Conference on Cancer Nursing Research, Ft 
Lauderdalc, FL, February 2005. 
Podium presentation: "I7pohqyq ~ a p ~ i v o v  paozolj: Av~thccpPiivovzat 01. Y V V U ~ K E ~  TOV 

~ivGuvo ~pcpuvtoqq zou;" or "Breast cancer early detection: Do women realize their risk 
for developing the disease?" 2nd Intersociety Anticancer Convention in Athens, GREECE, 
March 2005. 
Podium presentation: "How do experiences with affected family members, affected 
friends, and breast symptoms influence perceived breast cancer risk?" 38" Annual 
Meeting of the Western Institute of Nursing, San Francisco, CA, April 2005. 
Poster prcse~~tation: "Distrust and decision making regarding breast cancer screening". 
28" Annual Meeting of the Society of Medical Decision Making, Boston, MA, October 
2006. 
Podium presentation: "Perceived risk, worry & habits of using health services as 
predictors of frequency of breast cancer screening." National State of the Science 
Congress in Nursing Research, Washington D.C., October 2008. 
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* Published Manuscript titled: "Do women in the community recognize hereditary and 

sporadic breast cancer risk factors?" published in Oncolonv Nursinn Forurn.2005. 32(3), 
617 - 623. 

* Manuscript under Peer Review: "Underestimation of breast cancer risk: Influence on 
screening behavior." Oncoloev Nursing Forum. 

e Manuscript under Peer Review: "Distrust and decision maltiilg regarding breast cancer 
screening." Nursing Research. 

CONCLUSION 
The project was finished on-time with the approved statement of work and the requested No Cost 
Extension. Our findings suggested that participant women in the coinmunity had an optimistic 
bias and underestimated their breast cancer risk. Our findings also addressed important issues 
regarding systematical measurement errors that have been raised in a previously published 
manuscript. Although women that have personal experiences with the disease, such as women 
with affected family members, those who know of other women with the disease, or those who 
have experienced abnormal breast symptoms themselves, are less likely to underestimate their 
risk. Our findings suggested areas that need further research and intervention. Participants in the 
community had a lack of knowledge regarding breast cancer risk factors, while breast cancer 
worry was a strong predictor of perceived risk. Woinen with lower education and lower income 
were more likely to report higher levels of worry, which suggests that these vulnerable groups of 
women might suffer an unnecessary anxiety regarding their breast cancer risk. Distrust of the 
health system is an indirect barrier to breast cancer screening, since it was the single most 
important negative predictor of using health services. In turn, habits of using health services 
explained a greater percentage of the variance in frequency of mammograms and frequency of 
CBEs than perceived risk and worry. Distrust of the health care system might take a great toll on 
vulnerable and socioeconomically disadvantaged women. Cognitive biases contribute to the self- 
reinforcing and self-perpetuating nature of distrust of the health care system. Analysis of the 
interview data provided further insights into the cognitive and affective processes that 
accompany information-processing and decision-making processes about breast cancer risk and 
breast cancer screening behaviors. 

Educational interventions should take into account affective reactions and cognitive factors 
related to information processing. For example, cognitive interventioils should address 
deliberate and associative reasoning regarding women's perceived breast cancer risk and 
reinforce habits of using health services. Although existing educational interventions provide 
informatioil regarding breast cancer risk factors, we need to further improve the format with 
which information is being presented, so that it is accessible when women estimate their breast 
cancer risk. Addressing the cognitive processes that possibly reinforce distrust to the health care 
system is an area that needs further investigation. 
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BETTER-THAN-AVERAGE AND COMPARATIVE-OPTIMISM BIASES IN A 
COMMUNITY SAMPLE. EFFECTS ON BREAST CANCER SCREENING 

Abstract 
Background: Although perceived risk affects health-protective behaviors, it is not clear whether 
women believe their breast cancer risk to be high or low, and whether absolute or comparative 
risk judgments have greater impact on screening behavior. Purpose: 1) describe absolute and 
comparative breast cancer risk judgments, 2) examine consistency of responses across different 
risk measures, 3) compare subjective to objective risk estimates, and 4) examine the influence of 
risk judgments on screening behavior. Methods: The survey used two absolute and three 
coinparative probability scales and the Gail model to measure perceived risk and objective risk 
estimates in a community sample of 184 women (age 47+12). Results: The Verbal and 
Comparative scales indicated that participants believed their breast cancer risk to be lower than 
average (p'0.01) and the risk for friendslpeers higher than their own @<0.01). Most responses 
(63%) on the Numerical scale clustered around a 12% risk estimate, whereas there was no 
optimistic bias (p=NS). Responses were consistent between the Verbal and the Comparative 
scales. While 60% had received adequate screening, woinen underestimated their actual risk 
(p'0.01). However, neither absolute nor comparative risk estimates influenced screening 
behavior. Womeii whose most recent mammogram or Clinical Breast Exam was perfonned for 
the evaluation of a breast symptoin perceived higher risk. Conclusions: Four different measures 
indicated that women recruited from coinmunity settings uilderestiinate their breast cancer risk. 
Comparative and Verbal scales better reflect perceived risk than Numerical scales. However, 
risk judgments did not influence screening behavior, which has implications for risk 
conmica t ion .  
Word Count: 249 
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HOW DO EXPERIENCES WITH AFFECTED FAMILY MEMBERS, AFFECTED 
FRIENDS, AND BREAST SYMPTOMS INFLUENCE PERCEIVED BREAST CANCER 

RISK? 

Abstract 
Background: Although having a family history of breast cancer, worry, and breast symptoms 
are related to a heightened perception of risk, it is not clear why some women underestimate their 
risk in the presence of risk factors. Purpose: To examine whether experiences with affected 
family members, affected friends, and breast symptoms influence perceived risk and whether 
worry and knowledge of breast cancer risk factors moderate the relationships between 
experiences and perceived risk. Method: We recruited 184 women (age 47112) from 
cominunity settings and inquired about their family history and number of affected friends. 
Experiences with breast symptoms were assessed with number of breast biopsies, current 
symptoms, and reasons for women's most recent mammograin and clinical breast exam. We 
assessed worry with a 4-scale instrument (Cronbach's alpha 0.85), knowledge of risk factors with 
al3-item index (Cronbach's alpha 0.80), and perceived risk with a Principal Component Analysis 
of three probability measures (Cronbach's alpha 0.70). Results: Hierarchical regression analyses 
revealed that having an affected family member, affected friends, and abnormal breast symptoms 
predicted heightened perceived risk and accounted for 6%, 2%, and 5% of tlie variance in 
perceived risk respectively (p4l.05). Worry accouiited for 7% and the interaction of worry with 
knowledge of risk factors accounted for an additional 5% of the variance in perceived risk 
(p<.05). Wony and knowledge of breast cancer risk factors moderated the relationships between 
experiences and perceived risk. Conclusions: We discuss mechanisms with which experiences, 
worry, and knowledge illfluelice perceived breast cancer risk and implications for risk 
communication interventions. 

Word count: 25 1 
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KNOWLEDGE OF SPORADIC AND GENETIC BREAST CANCER RISK 

FACTORS AMONG WOMEN IN THE COMMUNITY 

Abstract 

Background: In light of the rapid evolution in cancer genetics and in order for health 
educators to plan future interventions, it is important to track changes in knowledge regarding 
breast cancer risk factors and the extent that information has been integrated into women's 
perceptions. Purpose: 1) describe knowledge of hereditarylfmilial and sporadic breast 
cancer risk factors, and 2) identify factors associated with knowledge of these risk factors. 
Methods: This community-based survey recruited 184 women (age 47+12), who have never 
been diagnosed with cancer to completed a questionnaire in English. Participants were 43% 
European-descent, 26% African-descent, 17% Asian-descent, and 14% Hispanic. Most 
(49%) were college graduates and had an annual family income between $30,000 and 
$40,000. We assessed knowledge of hereditarytfamilial and sporadic breast cancer rislc 
factors with a 13-item index (Cronbach's alpha 0.80). Results: Although most women 
recognized the role of heredity as a risk factor, some did not understand the impact of 
paternal family history on one's risk. Some did not recognize the relation between breast and 
ovarian cancer, risk factors associated with the Gail model, and that getting older increases 
one's risk. Level of education was significantly associated with bnowledge of risk factors. 
Conclusions: Although this was a sample of educated women, their knowledge of breast 
cancer risk factors appeared incoinplete. Age and family history are independent predictors 
of sporadic and hereditaryifmilial breast cancer risk; yet, women could not distinguish 
between the two forms of the disease. Primary care providers should provide individualized 
risk assessment and education regarding breast cancer risk factors. 
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AFFECTIVE CHAMCTERlSTICS AS PREDICTORS OF BREAST CANCER 

SCREENING 

Abstract 
Background: The risk-as-feelings hypothesis suggests that decision-making and risk judgments 
are influenced by anticipated emotions (a consequence of an outcome) and by anticipatory 
emotions (experienced during the decision-making process). Purpose: To describe breast cancer 
worry and other affective characteristics, to examine predictors of worry, and examine the 
influence of cancer specific and general affect on screening behavior. Methods: We recruited 
184 women (age 47i12) from diverse racial backgrounds (57% minority) from community 
settings; most were highly-educated (49% attended college) with an annual income of $30,000- 
$40,000. Besides Worry, we assessed Affect Intensity, Fun Seeking, Behavioral Inhibition, 
predisposition to Experiential and to Rational Thinking, Social Desirability, and Positive and 
Negative Affect. Results: Women with higher education and higher income were more likely to 
report lower levels of wony (I= -.24, r= -.30, respectively p<0.01). Black women were more 
likely than Asian and White women to report higher levels of worry Fo,,*o, = 4.82, p=.003 
(p=.008 and p=.014, respectively), whereas there were no differences among women of other 
races/cultures. Woiry correlated positively with Affect Intensity (I= .15, p<.05), Behavioral 
Inhibition (r= .19, p<.05), and Negative Affect (r= .26, p<.01), and negatively with Positive 
Affect (r= -. 18, p<.01). A two-step simultaneous multiple regression revealed that annual 
income and Positive Affect were significant predictors of worry (p=.007 and p=.014, 
respectively) and the overall model predicted 25% of the variance in worry. Worry, Alfect 
Intensity, Behavioral Inhibition, Experiential Thinking, and Fun Seeking correlated with 
screening behaviors (p<0.05). Conclusions: Worry and other affective characteristics appear to 
act as anticipatory emotions that influence the decision-making process for breast cancer 
screening, 
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IIPOAHYH IUPKINOY MAZTOY : ANTIAAMBANONTAI 0 1  FYNAIKEZ TON 

KINAYNO EM(flAN1ZHZ TOY; 
17~pihqynl Epyaoiu~ (English Abstract Follows) 

Avacnc6qoq: H avzihqvq ~tv86vou @&wp&iza~ pia an6 z y  qpavruci<  p&zaphqzi~ nou 
~ n q p ~ a ( o u v  zqv mp~p tcpopu  zq< vy~iaq. 'Opw~ GEV unO1pxc1 opocpwvia p~za{6 ~n~ozqpovt~oiv  
F & ~ & T ~ v  yLa TO EUV OL ~ U V U ~ K & <  C L V T ~ L U ~ ~ ~ V O V T ~ ~  TOV K ~ ~ V V O  ~pcpuv1011~ KRPK~VOU pao706, KUL 

E ~ V  unoz~povv fl u n ~ p ~ ~ z t p o i ) ~  z q  n ~ 0 a v o q z ~ <  va ~pcpuvioouv q v60o. 
C ~ o n o i  q $  napoi)~a< ip&uva< ~ iva t :  1) va n ~ p t y p k y ~ ~  CUV OL y u v a i ~ ~ <  avz~hap~C1Vovzat 

'COV ~ivGuvo &pcp&vlOIl< K I X ~ K ~ V O I I  paozo6,2) va & ~ & z & o & ~  &dlV 2)~&px&t ovvoxfl p&za{u zwv 
anavdpewv crc z p c i ~  Ftacpop~zt~i< icl,ipa~s< nou oupnhflpwtsav 01 y u v a i ~ ~ ~  nov m p p ~ z ~ i x u v  
o q v  ipcuva, 3) va my~p ivc t  q ~ ~ O K E L ~ E V K &  C K Z L ~ I ~ O E I <  K U ~ E  p v a i ~ a ~  yta zqv nt0av6qza va 
&p(pavi~&t K ~ ~ K ~ V O  p~10~0i) p& ZqV C L V T L K & L ~ & V L K ~ ~  nt0av6zqta VCX &p(pa~i0&1 Tq V ~ C I O ,  KUL 4) VU 

&E,EZUOCI. av 11 avtihqyil K L V ~ ~ V O V  c q p ~ u j c t  zqv crupn~ptcpopdc rqS uyziaq, o u y ~ s ~ p t p i v a  q 
m;lv6zqza Gtmipy&~.a< pacrzoypacpia<, ~L~v~Kflfifi~ ~ { i z a o q ~  paozo6, KUL auzoeE,izaoqq paozo6. 

MiBo605: H n a p o 6 ~ a  ipcuva &iva~  ~ ~ t ~ q p ~ o h o y ~ ~ f l q  ( P ~ ) O E O ~  K ~ I  61c~ncpu1oiOqic~ ozo Zav 
@pavoimo twv 1-I.II.A. an6 zo Mupzto zou 2003 K ~ I .  TO @cppoukp~o tou 2004. Ac6opiva 
C W ~ K & V T ~ ~ ~ ? ~ K U V  p& ~pozqpazohoy~a a710 ~ u v C L ~ K & <  ZOu ~~pa'COhOyfl@ll~~v '/la TllV ip&Ilva p& 
6tacpq y o z t ~ u  cpuhhu61a cm6 ~oipov< nou &nto~~nzovzav ozqv ~a8qp&pwfl z o u ~  (wfl (oi~ouq 
~uyqpiaq, &~Khqo i&~,  B O U ~ L ~ Z L K O ~ <  vaoi)~, 8 q p 6 o t ~ ~  PL~!I~LOO~~KE<, &oztaz6pm ~.h.n.) ,  KUL PC 
~pOp0hfl q< $p&uva< CJ& 'TO'JGLK~~ &(pqp&~i8&< Z 0 U  ~ X O Z ) V  % O ~ ~ ~ V ? L & T L K ~  C L V C ~ ~ W O ~ C O  K O L V ~ .  
Atacpqpioayc zqv i p ~ u v a  tiEpcuva yta zqv Yysia zou Mamov)) KUL y u v a i ~ c ~  pnopo6cmv va 
oupp&zi(o~ovv &uv fizav qhLKia< 30 iwq 85 &zoiv, GEV &ixav ? I ~ o I S U ? ~ K ~  t o z o p ~ ~ o  ~ a p p i a ~  popcpfls 
~ a p ~ i v o u ,  oupcpwvo6oav va mp?~?~qpoioouv iva  ~pwqpazoh6yto oza Ayyht~u,  at q v o q z ~ G  
zouq ~azuozao11 z o v ~  ~nizpcnc va Goioouv ypanzfl ouy~arkOeoq yta zq crupp~zoxfl TOUS oz11v 
ipeuva. X p q o l p ~ n O t f l ~ ~ p &  q pi0060 TOV 'Gpl"ftyuvlCip0i) p& 'Cp&L< 8tacpop&~t~i5 IchipaK&< p& T q  

ono ic~  01 yuvai~&< nou oupperei~av a q v  i p ~ v v a  a{toh6yqoav q v  n~0av6zqza va ~pcpavioouv 
~ u p ~ i v o  paozoi): A~~t t lCi ) ,  Apt@pqz~G, K ~ L  Cuy~p tz t~ f l  Ichipa~a. Yzohoyioap~ q v  
U V ? ~ K & L ~ & V L K ~ ~  ?n8av6Tllzct K&& " ~ V V U ~ K U  VU & ~ ( P U V ~ C T & L  KCLpKh'0 ~ U G Z O ~  X P ~ C T L ~ O ? I O I ~ ~ V I V T C ~ <  'TO 

povziho Gail. 
Aciypa: Epoqparoh6y1a oupnhqpoi0q~ccv an6 184 yuvai~zg ( p i q  qhucia 47*12,30 - 

85 izq) nou av f l~uv  crc 6tucpopc< cpuU< (43% Atrut& cpuhfl, 26% Malipq cpuhfl, 17%Ao1azucfl 
cpllhfl, KaL 14% Aazivcg). OL ~&pL0rS6z&p&< ~ U V U ~ K & <  (51 %) E ~ X W  ~&h&lh0&l  X ~ V E ~ L ~ Z ~ ~ ~ ~ O  fl khh0 
~ohh6yL0 zptzopkOpLa< &~?tIXiii&~0T)< KUL TO S tup~oo o ~ K o ~ & v E ~ ~ ~ c ~  z0u5 & ~ 6 6 q p a  f l z ~ v  p&~a{6 
$30,000 Kat $40,000. MEPIK~S " ( u v ~ ~ K E ~  (6%) & ~ X U V  O E Z U K ~  OIKO~&VE~UKO L O T O ~ ~ K ~  K U ~ ~ C ~ V O U  

paozo6 o& ouyy&vfi npoizou paopoi), acpinou 20% &ixav 0 6 ~ ~ 6  O L K O ~ & V & ~ ~ K ~  L O ~ O ~ K ~  0& 

myywfl G&uzipou pa8po6, KUL 6% &ixav 8eruc6 ot~oy&v&1a~6 ~ o z o p 1 ~ 6  o& ouyy&v&i~ npoizou KUL 

S E ~ Z E ~ O U  paepoli. 
Anoz&hiopaza: 01 n&ptoooz&pe< p v a i ~ & <  niorcuav 6zt o npoowm~6< z o u ~  K ~ V ~ ~ V O <  va 

E ~ ~ ~ U V ~ ~ S O U V  KGPK~VO pa0~0i) E ~ V C ~ L  ~ IKPOZ€PO< a7C6 TOV p600 0 ~ 0 .  Cuozqpazt~U, 8 ~ ~ ~ 0 6 0 ~ 1 ~  671 
ixouv p t ~ p o z ~ p o  ~ivGuvo va ~pcpavicrouv zq vooo an6 hhh&< yuvai~cq q< qklciag z o v ~  K ~ L  an6 
" ~ V V ~ ~ K E <  ZOU pwpi(0vv O q V  K U ~ T ~ ~ E ~ I V ~ ~  ZOU< (~114, 07C<l)< 01 OVV&P')'&TE< KElLOL9ih&5 Toll< 
(p<0.01). Y?lfipx& ?1&plo06~&pll mv0xfl pEWl{6 TUV ~7C~vzflCf&wv toll< O q  A E K ~ K ~ ~  KUL 'Tq 
C u y ~ p ~ z ~ ~ f l  Khipa~a  (pi0.01 ), &voj q hty6zcpq mvoxfl napazqpfl811~~ p&za{6 q $  Cuy~plzucfi< 
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 at r q ~  AptOpqrtKil~ d i p a ~ n q  (p=NS). YnohoytopO< zqq avz~r&tp~vuc;lq n10avoq~aq 
~pcpO1vcoqj ~ap~civou parsto6 rsuv~rsr& OTI 01 y u v a i ~ ~ q  nou a n & p ~ q o w  TO 6~iypa qj t p ~ u v a j  
&i~clv 0uv0h1~6 K ~ V ~ V V O  ~pcpuv~oqq KC~PK~VOZ) pCl~~06  pE~ahi)T&~0 a710 TO pk00 6 ~ 0  TOU 

nhqOuopo6. Cljy~ptrsq p&~a{6 ~ v ~ t ~ ~ t p & V t ~ f i <  KaL un~~Etp&vLKf& & ~ z i p q ~ q <  n18uvorqraq 
&pcp&vtqq q< v6rsov mvtorc? 6 n  ot yuvai~&< unor1po6oav nlv n~Oav6qza va &pcpuvirsouv q 
v6o0 (p<0.001). Aw p p q ~ a p ~  o q p a v n ~ k ~  o u r s ~ ~ r i r s ~ y  p~ra{6 avzihqyjqq ~~v86vou  K ~ L  

mpx&p~cpopa< rqc uy~iag. Movo 01 y u v a i ~ ~ ~  ZOU ~ ixav  rqv n1.0 nporstpaq ich~vucq & ~ t r a q  
paor06 yea rqv St~p~uvqoq EVOS K ~ ~ V I K O U  crupxrhparo~, TO onoio a n o 6 ~ i x q ~ c  6 ~ c  6zv ~ T U V  

K ~ K O ~ ~ E L U ,  fiTav ~qpavT1k-h 7110 xcOav6 VU x to~~l jouv 6x1 8~a~ptxouv  p&yah$~&po Kiv6uvo ax6 
rov ~aplcivo I L U ~ T O ~  (p<0.05). 

~ u p n ~ p h o p a r a :  A&i<ap~ pE ZpCl< ~ L ~ ~ ~ O P C T L K O ~  T ~ O ~ O U S  OTL 01 YUVU~K&< U X O ~ ~ O ~ V  tqV 
n ~ 0 a v o q r a  ~pcpuvtrsq~ K U ~ K ~ V O U  parsro6 K ~ L  8tarqp06v pin pq-p~ahtrsnmj atrsto8o{ia 6.r~ 6sv 
K L v ~ u v & ~ ~ o ~ v  a716 ~ V O G O .  H A E K ~ M  Ka1 Tl CU~K~LTUC;~ IChipaK&< ~ T O ~ ~ ~ O U V  K C L ~ ~ Z E ~ ~  ZqV 
~ ? ' C O K & L ~ & V L K ~ ~  tXvTihqyjq K I V ~ ~ V O U  &pcp&l~~l< KapKh'0~ pa0~06 ~1x6 q V  Ap10pq~tKfl K ~ ~ ~ U K U  KU1 

p~hh0v 0~ ~ p k ~ & t  VU npo~tpo6vra1rs& E ~ ~ I Y , ~ ~ & ~ T L K ~ ~  ~ap&pp~CY&y XOV 0 ~ 0 ~ 6  ~ X O ~ V  q V  

&~xui6&ursq y u v a ~ ~ h v  CTXEZLKO~ p& nap61yovt~~ K I V ~ ~ V O U ,  xpOh$yjq q< v6oou, Ka1 nt0av6qra 
~p(p&vio(Til< rqq. H avzihq~il~~vG6vou &?~qp&h<&c rqv mpz&ptcpopa q q  uy&ia< KUTW an6 
0p10pkV&< ~ ~ ~ O V ~ T O @ ~ O E G < .  ~ u ) ' K & K P ~ ~ ~ v u ,  " ~ V V C ~ ~ K C <  E02) < ~ T ~ ~ ( T u v  dlp&~q t ~ ' C ~ t 1 ~  PO~BEIU y1a TqV 
6ccpc6vqoq I C ~ L V I K O ~  E U P ~ ~ I L U T O ~  or0 paorb, TO onoio ava~&huy~av pov~q zoug, ijzav o q p a v ~ t ~ &  
n ~ o  n10avov va mor&6ouv 6 n  unupx~t n t 0 a v 6 q ~ a  va npoophq006v an6 rq v6oo. 
AptOp6q Ak<~ov: 687 

Abstract 
Background: Perceived risk affects health-protective behaviors. Research findings are 

conflicting as to whether women believe their breast cancer risk to be high or low. 
Purpose: to 1) describe perceived breast cancer risk, 2) examine consistency of responses 

across different rislc measures, 3) compare subjective and objective risk estimates, and 4) 
examine the influence of perceived rislc on screening behavior. 

MethodsiSample: This cross-sectional, triangulation study took place in the San 
Francisco Bay Area between March 2003 and February 2004. We recruited 184 wolnen (mean 
age 47_+12, range: 30-85) from community settings that women were likely to visit in their daily 
living and through newspaper advertisements targeting ethniclcultural minority groups. Women 
were eligible to participate if they were between the ages 30 and 85, had no priori histoly of any 
type of cancer, agreed to complete the questionnaire in English, and were mentally able to 
provide informed consent. Participants were from diverse racialicultural backgrounds (43% 
White, 26% Black, 17% Asian, 14% Hispanic) and most (51%) were college graduates. The 
median annual income was between $30,000 and $40,000. We used three probability scales 
(Verbal, Comparative, and Numerical) (Diefenbach, Weinstein et al. 1993) and the Gail model 
(Gail, Brillton et al. 1989; Gail and Constantino 2001) to measure Perceived Risk and Objective 
Risk respectively. Some women (6%) had a positive family history of breast cancer in a first- 
degree relative, approximately 20% bad a positive family history in a second-degree relative, and 
6% had a positive family history in both first- and second-degree relatives. 

Results: Participants believed that their breast cancer risk was lower than average and 
rated the risk for friendsipeers higher than their own (Optimistic Biases, p<0.01). Responses 
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were most consistent between Verbal and Comparative scales (p<0.01). Participants 
underestimated their actual risk (p<0.001). Women who had their most recent Clinical Breast 
Exam (CBE) for the evaluation of a breast problem were more likely to perceive higher rislc 
(p<0.05). 

Conclusions: We demonstrated that women in the community hold optimistic biases and 
underestimate their actual breast cancer risk in three different ways. Comparative and Verbal 
risk scales better reflect perceived risk than Numerical scales. Perceived risk affects screening 
behavior under specific conditions, namely it encourages women to seelc medical evaluation for a 
self-discovered breast symptom. 

Word count: 364 
Keywords: breast cancer, perceived risk, optimistic bias, Gail model, triangulation 
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DISTRUST AND DECISION MAKING REGARDING BREAST CANCER SCREENING 

We recruited 184 women (age 47+12) from commuility settings to examine whether distrust of 
the health care system and personal experiences with prejudicial treatment influence an 
individual's predisposition to use health services and decision-making regarding breast cancer 
risk management. Most women (49%) were college educated, 22% were low income, 77% had 
health insurance, and 57% were from minority backgrounds with an over-representation of non- 
Hispanic Blacks. We measured the cognitive processes that constitute the psychological 
mechanism of the "asymmetry principle" and contribute to the self-reinforcing and self- 
perpetuating attributes of distrust (Cronbach alpha=0.71), personal experiences with prejudice in 
the health care system (Cronbach alpha=0.71), and predisposition to use health services 
(Cronbach alpha=0.84). Regression analyses revealed that distrust of the health care system was 
the single most important predictor of predisposition to use health services, which in turn was a 
significant predictor of breast cancer screening behavior. Observed interactions among distrust, - - - 
perceived prejudice, age, education, and race highlight the importance of distinguishing among 
racial/cultural, socioeconomic, and cognitive contributors to distrust. Findings indicate that - - 
distrust takes the greatest toll among vulnerable groups of women in predisposition to use health 
services and decision-making regarding breast cancer risk management. 
Word Count: 193 

Keywords: Asymmetry principle, distrust in the health care system, predisposition to use health 
services, breast cancer screening 
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PERCEIVED RISK, WORRY & HABITS OF USING HEALTH SERVICES AS 
PREDICTORS OF FREQUENCY OF BREAST CANCER SCREENING 

Effective cancer control is influenced by factors associated with maintenance of screening 
behaviors. The benefits of breast cancer early detection are increased with consistent and 
frequent performance of screening mammograms and Clinical Breast Exams (CBEs). Research 
findings suggest that perceived breast cancer risk and worry have a significant effect on breast 
cancer screening. However, reported effect sizes of perceived risk and worry on screening 
mammograms were small (Katapodi, Lee, Facione, Dodd, 2004), indicating that a large amount 
of variance in decisions to pursue frequent breast cancer screening remains unexplained. 
Aims: The study used the Theory of Repeated Behaviors to examinc whether: 

1) Perceived breast cancer risk, breast cancer worry, and habits of using health services 
predict frequency of breast cancer screening 

2) Perceived risk, worry, and habits of using health services operate independently of each 
other or they interact in predicting frequency of screening 

Methods: This community-based, cross-sectional survey recruited a multicultural sample (57% 
non-White) of 184 women (47*12, range: 30-84), who have never been diagnosed with cancer, 
to complete a questionnaire in Englisl~. We assessed perceived breast cancer risk with one item; 
breast cancer worry with a four-item scale (Cronbach's u = 0.85); habits of using health services 
with an eleven-item scale (Cronbach's a = 0.85). Frequency of screening marnmogranls (N=ll5 
240y.o.) and CBEs (N=184) was based on self-report. Hierarchical regression models, after 
controlling for demographics and access to health services, assessed whether perceived risk, 
wony, habits of using health services, and their interaction predicted frequency of either 
screening behavior. 

Results: After accounting for demographics and var~ables affecting access to care, the most 
significant predictor of frequent mammograms and CBEs was habits of using health services. 
There were no significant interactions among predictor variables. 
Implications: Commonly used theoretical models do not address maintenance of behaviors. 
Findings of the study suggest that frequency of breast cancer screening is influenced mostly by 
habits of using health services, and to a lesser degree by perceived risk and worry. Decision- 
making research regarding adoption and maintenance of healtlx-protective behaviors should 
examine factors that enhance habitual use of health services. 

Word Count: 345 
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Do Women in the Community Recognize Hereditary 
and Sporadic Breast Cancer Risk Factors? 

Maria C. Katapodi, RN, MSc, PhD, and Bradley E. Aouizerat, PhD 

Purpose/Objectiues: To describe knowledge of hereditary, familial, 
and sporadic breast cancer risk factors among women in the community 
and to identity characteristics associated with this knowledge. 

Design: Descriptive, cross-sectional. r Women's knowledge of breast cancer risk fitctors is incom- 

Setting: Community settings in the San Francisco Bay Area. plde, and some risk factors are overlooked. 
Sample: 184 w_omen who had never beendiagnosed with cancer, were *Women in tile community do ilot seem to recognize the dif- 

30-85 years old (X =47  k 12), andagreed to completea questionnaire in ference ainong hereditary, Camilial, and sporadic brenst cancer. 
English. Participants were from diverse racial and cultural backgrounds 
(i.e., 43% European descent, 27% African descent. 16% Asian descent, t Advanced pistice nurses should provide individuili7,ed 
and 14% Hispanic descent). Many (49%) were college graduates, and counseling and cducatioi~ re~arding heredilary, Fiimilial, and 
24% had a median annuai family income of $30,000-550.000, sporadic breast cal~cer. 

Methods: Survey. z Kr~vaiuation of the accuracy of breast caiicer iisk factor 
Main  Research Variables: Knowledge of hereditary, familial, and literature is iiecrswry 

sporadic breast cancer risk factors and characteristics associated with 
this knowledge. 

Findings: Although most women recognized heredity as a risk factor, 
some did not understand the impact of paternal family history on risk. 
Some women did not recoanize the relationshio between breast and  breast cancer diagnosis, family l~istory of breast or ovarian 
ovarian cancer, risk factors associated with the ~ ' a i i  model, and thatag- cancer, atypical hyperpiasia or lobular carciiioma in situ, 
ina increases risk. Education ievel was the most important characteristic and eenetic factors. which are more nrevalent in women of 

tors of sooradic, hereditarv, and famiiiai breast cancer risk. women in the 
.!',ll . l ' ,  ;l,.,, :.c j' , . ~ , , : L ' : c ~ '  ? . '  : $ I . , , , , $  :I"l I!*:>: 

' I . '  ? u : . . t . . ,  . 8 ;, 
knowledoe of breast cancer risk facton aooeared incomolete 

~rn~l~iations for  Nursing Advanced practlce nurses silouid provide 
lndlvldualized r!sk assessment and education regarding breast cancer 
risk factors 

B reast cancer is the leading cancer diagnosed ainong 
women in the United States, and the American Can- 
cer Society (2005) estimated that more than 210,000 

women will be diagnosed with the disease in 2005. The 
disease currently is divided into thrce categories based on 
its underlying etiology. Hereditary breast cancer comprises 
5%-10%1 of cases and is attributed to known genetic muta- 
tions (e.g., genetic lesion in breast cancer genes, BRCAI, 
BRCAZ). Fan~iiial breast cancer comprises 20%-25% of 
cases and is associated with a positive Camily liistory, but no 
known genetic mutation can be identified. Sporadic breast 
cancer, for which no discernible heritability can be estab- 
lished, comprises approximately 70% of cases (Americi~n . . 
Cancer ~ o c k t ~ ) .  

Kese;~rch has identified factors that nut women at risk 

AshLnazi Jewish descent. suggestid risk factors include 
exposure to horinones (e.g., estrogen replacement, early 
menarche), late parity (i.e., iirter age 30), densc breast tissue, 
alcohol use, and post~nenopausal obesity (American Caucer 
Society, 2005). 

Some discrepancy exists about whether information aimed 
at raising awareness about breast cancer risk factors has 
been integrated successfully into women's perceptions. A 
lack of balance in the mass media's presentation of certain 
aspects of breast cancer may affect community perceptioi~s 
(Gottlieh, 2001). In lieht of the r;ioid evolution in cancer 
genetics, tracking chanies in the li-n~iwiedge regarding breast 
cancer risk factors is imoonant. As the area of breast cancer 
research continues to expand ;md educational materials itre 
developed and made available to the lay public and the pro- 
fcssion;il community, healthcare educators should exatnine 
how speciiic knowledge about breast cancer has been under- 
stood and incorporate their findings into future planning. 

Given this information, the current study explored commu- 
nity knowledge about breast cancer risk factors. The specific 
objectives were to describe women's knowledge of hereditary. 

Mnriri C Katq>odi, ItN, MSc, PhD, is u nurse rcsea,rhcr. cv,uiilBrudlty 
E Aouizcriir, PhD, is an a.ssislaitt prifhso,; holh irz the Depurimcr~t of 
Piiqsiologiciil Niiriinp a ihc University oJC<diji,-n>ia Tiin fiiincisco. 

for deueloping tile disease, The lnosi importarlt risk Fundingjoi. ihis srudy was proaided by the Ijcparrmciit oJ'Drfensc 

kctor for sporadic cases is age, a of cases de. Mcdi~nl R~~,senrr./i, 19reii,si Cii,rcer Heseurch I'mgmn,, Clinical Nirrre 
in years and older, Woinen European X ~ ~ z r c i i  Gr'iilt [/ltt~ardrVo. IjA.Mi>l7-03-1-0356j, j.Ti~briiittrd /uric 

2001. A~:wpIrdJi~r publicatioi~ Aupusl 24, 2004.) 
descent aouear to be at higher risk compared with other . . - 
racial groups. Other identified risk Factors iiiclude a previous Digital Object identifier: 10.1188W5.0NF.617-623 
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familial, and sporadic breast cancer risk l'actors and to identily 
characteristics associated with this knowledge. 

Literature Review 
Efforts to promote breast cancer screening and early detec- 

tion rely on dissemination of inforniation about the disease, 
its risk factors, and the imponance of screening. Much of this 
eflbrt is made through press releases, television and radio 
broadcasts, and anicles and advertisements in wonien's niaga- 
zines (Curry, Byers, & IIewitt, 2003). Research lias shown 
that, independent of physicians' advice, the media influences 
women's decisions to have manimogranis (Yanovitzky 61 
Blirz, 2000) and that a correlation exists between community 

messages in the media can heighten awareness a~ld  increase 
behavioral intention, they are unlikely to assert any influence 
beyond awareness of breast cancer screening (Rimer, 1997). 
A meta-analysis su~nmarizing the resi~its of interventions that 
airned to raise screening rates and kirowiedge of risk factors 
coricluded that behavioral interventions increase the I-ate of 
breast cancer screening by 13%. Cognitive interventions that 
used generic education strategies had little impact, but those 
that used theory-based education increased screening rates by 
24% (Yabroff & Mandelblatt, 1999). 

Low-income and minority womeli are more likely to ben- 
efit significantly from educational programs (Hiatt & Pasick, 
1996). For instance, among higli-risk women of African 
descent, those who declined genetic corinseling had consider- 
ably less knowledge of breast cancer genetics and associated 
risk factors than those who accepted genetic couiiseling and 
genetic testing (Thompson et al., 2002). Several studies pro- 
vided evidence that differences in knowledge regarding risk 
factors exist among socioden~ographically diverse samples of 
women (Cwlpbell, 2002; Donovan &Tucker, 2000; Magai, 
Consedine, Conway, Negut, & Culver, 2004). 

Therefore, an increasing need exists for reiinemenl of out- 
reach and intervention effons and for continuous mooitoring 
of the knowledge levels among comnlunity women, esl~ecially 
those from racially or culturally divelxe communities. This 
study examined lu~owledge of risk factors ibr hereditary, ra- 
milirtl, and sporadic breast calicer among community women 
from diverse racial or cultural backgrounds. 

Theoretical Framework 

open-minded to learning about it. In conwast, a persoil who 
is aware of the health problem but does not coiisider specific 
situations to be risk factors will not be opeii-minded. This 
pcrson's commitment to a particular point of view tends to 
produce a biased response; he or she will selectively attend 
to messages that support his or her own posilioii and will 
show helief perseverance when faced with disconfirming 
evidence. 

These suggestions should be taken into account when con- 
ducting interventio~is that aim to increase ktlowledee about - 
breast cancer risk Factors and change women's perceptions of 
tlieir risk of developing the disease. These suggestions also help 
to explain why educational interventions may not be successful 

in i~lcreasuig some won~en's knowledge regarding breast cancer 
risk factors and changing pl-eexisting belief systems. IIealtii 
educators should assess for possible preexisting biases that may 
aKect women's open-mindedness to health messages. 

Methods 
Recruiiment and Procedures 

Assessing knowledge of breast cancer risk factors was a 
secondary aim of a conimunity-based survey that examined 
perceived breast cancer risk and the relationship between sub- 
jective and objective risk estimates. I>etails about recruit~nent 
methods and study procedures have been reported elsewhere 
(Katapodi, Dodd, Lee, Facione, & Cooper, 2004). This study 
r~cruited a conve~iience sample of wornen, aged 30-85, who 
never had been diagnosed wiih cancer and agreed to complete 
a auestiorinaire in Enelish. Women with a ~ r i o r  diaenosis of " 
any type of callcer were excluded from the survey. Recruit- 
Inent was conducted by posting llyers on bulletin boards in 
commilnity settings in the Sen Fra~~cisco Bay Area, such as 
churches, senior centers, coffee shops, public libraries, and 
workplaces. and through a newspaper advertisement. Women 
responded by calling a dedicated telephone number and ex- 
pressing their interest in participating in the study. Participants 
completed an anonymous questionnaire and were paid $15. 
According to the study protocol, which was approved by the 
University of Califo~nia. San Francisco, Committee of Hu- 
man Righrs. participants signed an infonnecl consent before 
completing tire qi~eslion~iaire. Data collection occurred over a 
period of 13 months, from February 2003-March 2004. 

Measurements 
Age, race or culture, education, income, employment 

status, health insurance status, and marital status were as- 
sessed with single-item questions from the Behavioral Risk 
Factor Surveillance Systern (Centers for Disease Conirol and 
Prevention, 2002). Worneii's family history of breast cancer 
was assessed by asking them to indicate the number of their 
first- and second-degree relatives who had been affected by 
the disease. Women were categorized into one of lour groups: 
no family history, one or inore aficted second-degree rela- 
tives, one arfected first-degree relative, anti ~nultiple affected 
family members (i.e., more than one first-degree relative or 
one iirst-degree and one second-degree relative) ("Statement 
of the American Society olClinica1 Oncology," 1996). Breast 
cancer risk factors used by the Gail model (Gail el al., 19891, 
such as age at first nienswual period, age at first live birth, and 
the number of breasc biopsies, also were assessed. 

Participants indicated wllether 13 situatioiis might be risk 
Sactors for breast cancer, The researchers defined women's 
knowledge of breast cancer risk factors as the total number 
of situations recognized tlrat increased the probability of 
developing the disease. Five of these items described risk 
factors ideiitified by the Gail model (Royak-Schaler el al., 
2002). Thc remaining eight items were based on current 
literatore and examined knowledge of herediiary and fin- 
milial risk factors for breast cancer. Women coold respond 
"yes," "no," or "don't know" to each item. According lo the 
theoretical framework of the study, women who responded 
"don't know" to a particular item woitld be more open-mind- 
ed to acknowledging that item as a risk factor, compared to 
women who responded "no" to the same item, Items that 
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were answered affirmatively were summed to calculate each 
woman's score for knowledge of breast cancer risk factors 
and to create the Breast Cancer Risk Factor Knowiedge 
Index (BCRFKI), with scores ranging from 0-13. These 
13 items were highly intercorrelated (Cmnbach's a = 0.80). 
Psycholnetric theory suggests that lists of items, such as 
a list that examines knowledge of risk factors, should he 
treated as indexes and have reliability assessed by test-retest 
(Streiner, 2003). However, the cross-sectional study design 
did not allow for examination of the test-retest reliability of 
the BCKFKI. 

Slatislicai Analysis 
Data were analyzed using the SPSSZ" 1.5 (SPSS Inc., 

Chicago, IL) statistical program. Por all si;nisticai analyses, 
signiiicaiice was set at the 0.05 level with 95@h confidence 
inter,als. Bivariate analysis, such as Pearson correlations (r), 
and F tests with Bonferoni post-hoc contrasts were used to 
exailiiue significant demographic differences among women 
in the sample. Simulraneous multiple regression analysis and 
binary logistic regression alii~lysis were used to identify fac- 
tors associated with knowledge of breasl cancer risk factors 
(Cohen & Colien, 1983). 

Results 
In total, I84 women were recruited (X age = 47 i 12 

years; range = 30-85). Forty-three percent identified 
themselves as non-Hispanic and of Eun~pean descent, 27% 
as i~on-Hispanic and of African descent, 16% as Asian de- 
scent, and 14% as Hispanic descent. Ten (6%) 
were of Ashkenazi Jewish descent. Many women (49%) 
had attended four or more years of college, but 8% bad not 
..,,.I ~,l.!...l i . l , l l  , - l l < ~ . l l  l'i.: 11 .:. l i . ~ l l  . t i l l  L.,. ! l l . , l l ,  .: \\  1, IL .~ ,  
,l:.,:1 1.'. I I l l  I ,\ill, . ! I , ,  L , I  t i , ;  ,: i111>i.: !,.I> !,!I :! .,:; ., ll:ll~,l , , L " 
income of less than S 10,000 and 12% reporting an annual 
income or more than S70,000. More than llalfofthe women 
(55%) were employed outside of the home, and 77% had 
health insurance. Onlv 33% were married or a member of 
an unmarried couple (seeTable 1). Althongli the sample was 
comparable to the Sali Francisco Bay Area population, it 
included an overrepresentation of non-l-lispauic women of 
African descent and wo~nen with a college education ("San 
Frallcisco Ray Area Census," 2000). 

Approximately two-thirds (64%) of the participants did 1101 
have a family history of breast cancer. Twenty-four womeii 
(14%) had one or more affected second-degree relatives, I8 
women (10%) had one affected first-degree relative, and 16 
women (9%) had multiple affected relatives. Approximately 
one in five women had her lirst menstrual period before age 12 
(21%) or had undergone one or more breast biopsies (18%), 
and 18 wonien (10%) had their first baby after age 30 (see 
Table 2). 

No significant differences were found among women of 
differem races or cultures in regard to mean age and family 
history of breast cancer. Wornen of. Buropean descent were 
more likely to havc more education t11a11 women of Afiican 
descent and Hispanic wornen, and women of Asian descent 
were more likely to be more educated than women of Af- 
rican descent but not Hispanic women (F/3, 180) = 15.86, 
p c 0.001). Women of Asian descent wcre more likely to 
report higher incomes than women of other racial or cultural 

Table 1. Demoyraphic Characteristics of the Sample 

Variable n 

Ag_e (yean) 
X-47i-12 
Range = 30-85 

30-39 
40-49 
50-69 
70-85 
Not available 

Race or culture 
Non-Hispanic European descent . Ashkenazi Jewish descent 
Non-Hispanic African descent 
Hispanic 
Asian descent 

Education 
Eiementary scllool (grades 1-8) 
Some high schooi (grades 9-11) 
High schooi graduate (grade 12, GED) 
Some coiiege or technicai school (1-3 years) 
Coliege graduate (more than 4 years) 

Annual  family income (S) 
Less than 10,000 
10,000-30,000 
30,000-50,000 
50,000-70,000 
More than 70,000 
Not availabie 

Employmenl status 
Fuii-time 
Unemployed, einpioyed part-time. retired, student 
Not avaiiabie 

Health insurance 
Yes 
N O  
Not ava~iable 

Marital status 
Married 
Divorced 
Widowed 
Separated 7 4 
Never married 69 38 
Member of an unmarried coupie 15 8 
Not available 1 1 

backgrounds (F[3, 1721 = 6.90, p < 0.001). Edocation was 
signiticantly correlated with income for wonien of Africali 
descent only (r = 0.50, p = 0.001). 

Knowledge of Breast Cancer Risk Factors 
Table 3 presents participants' responses on the BCRPKI. 

Approximately 75% recognized that multiple affec~ed fanlily 
members, a materlial family history of breast cancer, and a 
previous breast cancer diagnosis amrisk Sactors. Surprisingly, 
onlv 45% reco~nized that a oositive oaternal ianiilv historv 

w 

is a]-isk factor, whereas 28% responded "don't know" to this 
item. Similarly, 42% responded affirmatively that having a ge- 
netic muratioti is a risk factor, whereas 30% responded "don't 
know." Approximately 70% recognized that a family member 
with both breast and ovarian cancer is a risk fiictor, but only 
41 % recognized that a family history of ovarian cancer could 
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Table 2. Breast Cancer Risk Factors Within the Sample of wotne~i responcied that they did not know whether delayed 
onset of menopause or being of Ashkenazi Jewish descent 

Variable n O/O 

- were breast cancer risk Factors, respectively. 

Famiiy history of breast cancer 
NO famiiy history 
One or inure affected second-degree reiatives 
One affected first-degree reiative 
Muitiple affected reiatives" 
Not available 

Age at first menstrual period 
Younger than 12 
12-13 
14 or older 
Not avaiiabie 

Age at first live birth 
Nulliparous 
Younger than  20 
20-24 
25-29 
30 or oider 

History 01 breast biopsy 
None 
One 
More than one 

N = 184 
lMore than one first-degree reiative or one first-degree reiative and one 01 

more second-degree reiatives 
Note. Because of rounding. not aii percentages totai 100. 

be a risk factor. Fewer wonien, 10% and 3476, respectively, 
responded "don'c know" to these items. 

Aging was recognized as a risk factor by 57% of the 
women in the study, whereas 23% and 15% responded "no" 
and "don't know" respectively. Half of the women (50%) 
thought that a previous breast biopsy was not a risk factor, 
and 17% responded "don't know." Similarly, 41 % recog- 
nized that older age at first live birth is a risk factor, and 28% 
responded "don't know." Forty-nine and fifty-seven percent 

Characteristics Associated W i t h  Knowledge of 
Breast Cancer Risk Factors 

Most participants correctly identified between six and eight 
risk factors (X = 6 ir 3; range = 0-13). A si~iiultaneous iiiul- 
tiple rcgl-ession was performed. The dependent variable was 
the total score on the BCRFKI, which I-epresented knowledge 
of hereditary, familial, and sporadic breast cancer risk factlclors. 
The independent variables were age, education, income, race 
or culture, Ashkenazi Jewish descent, family history of' breast 
cancer, age at first live birth, age at first menstrual period, and 
number of breast biopsies. Race or culture, Sa~niiy history of 
breast cancer, and agc at tirsi period were entered in the re- 
g~-ession model as dummy-coded variables. Must women (11 - 
172) had co~nplele responses and were included in the xnal)'. 
sis. The overall model predicted the variance of the BCRFKJ 
lo be approximately 22% (R2 = 0.224, AF  = 3.51, p < 0.001). 
Characteristics significantly associated with a higher score on 
the BCRFKl were education, one or more afected second- 
degree relatives, and being of Ashkenazi Jewish descent (see 
Table 4). A logistic regression analysis was performed using 
the item "getting older" as a dichotomous (i.e., yes or no) cl-i- 
terion variahle and the age of the participants as the predictor 
variable. lnieresti~igly, as the age of participants increased, the 
probability olrecopnizing "getting older" as a risk ractor for - - -  - 
breast cancer decreased ( n  = 168, 8 = -0.037, SE = 0.014, 
Wald X2 = 7.408, df = 1, p = 0.006, Exp(B) = 0.963, 95% 
confidence interval for Exp(B) = 0.938-0.990). 

Discussion 
This study examined knowledge of sporadic, hereditary, 

and familial breast cancer risk factors and ciiaracteristics 
associated with that knowledge in a multicultui.al sample. 
Participaiits were recruited from community settings ihey 

Table 3. Knowledge of Breast Cancer Risk Factors 

Yes No Don't Know Not Available 

Type of Breasl Cancer Risk Faclor n % n % n % n % 

Hereditary or  famiiiai M!!itiplefamiiy members with breast cancer 
Family history of breast cancer from the motheis 

side of the famiiy 
Havino had breast cancer before 

of the famiiy 
Having a genetic mutation 
Famiiy iiistory of ovarian cancer 
Being of Ashkenazi Jewish descent 

Sporadic Gehing oider 
Lateage at first pregnancy 
Early start of menstruation 
Having had a breast biops) 
Late stari of menooause 
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Table 4. Predictors of Knowledge of Breast Cancer Risk Factors 

Variable B SEB B 

Age 
Education 
Asian descent versus European descent (dummy variable) 
African descent versus European descent [dummy variabie) 
Hispanic versus European descent (dummy variable) 
First menstruai period before age 1 2  versus age 12-13 
First menstrual Deriod after aae 14 versus aoe 12-13 
Aae at first iive birth ~ ~ 

~ i m b e r  of bieasl biopsies 
Ashkenazi Jewish descent 

were liicely to visit within the context of their everyday lives, 
such as coffee shops, scilior centers, and workplaces. 

Despite the general awareness ofthe role oframily lhistoty in 
breast cancer susceptibility, 20% of pariicipants lacked impot-- 
tan1 ullderstanding regarding the impact of farnily history 011 

the risk of developing the disease. Coilsistent with other stud- 
ies (Grande, Hyland, Walter, & Kinmonth, 2002; Mouchawar, 
Byers, Cutter. Dignm, & Michael, 1999), most participants 
(76%) recognized that having multiple affected Ljmiiy members 
is an important risk factor. Hou~ever, women were more lilcely 
to recognize maternal family history as a risk factor (75%), 
whereas signilicantly fewer (45%) recognized paternal Eamily 
Idstory as an independent risk factor A coni~nunity-based study 
(Vuckovic, Harris, Vdlanis, & Stewat, 2003) and a study that 
recruited patients with early-onset breast cancer (Miesfeldt, 
Cohn, Ropka, & Jones, 2001) suggested that many women 
are unsure of how and from whom hreast cancer risk can be 
inherited. Those wonlen are signilica~ltly more likely to under- 
estimate their breast cancer risk if affected Family members are 
on the father's side. 

Women at I-isk for hereditary hreast cancer also are at risk for 
ovarian cancer and vice versa. Although most women (69%) 
recognized that a Panlily hisrory of breast and ovarian cancer 
is a risk factor. onlv 41% recognized thsit a familv historv of 

45% of iavwomen did not recognize aec as a breast cancer risk - - 
ft~ctur after receiving extensive education on the subject. Other 
studies have suggeskd that some women lack hasic knowledge 
about breast cancer risk factors (Absetz. Aro. Rehnbere. & Sut- -. 
ton, 2000) and create me~ltal images o i  a s~ereotvpical person 
who is likely to be affected by thedisease (~(aia&di, Ficione, 
llumnhrevs. & Dodd. 2005). These findiozs sueeest that when . A .  b, -- 
women lack the speckc knowledge that getting older increases 
the risk for cleveloping breast cancel; they are more likely to 
believe that the disease affects mostly younger women. 

Aee and fanlilv historv are indeoendellt oredictors of soorad- - 
ic, hereditary, and fitmilial fol-nls of breast cancer. interacdons 
between the& two risk factors are colnplicated and difficult to 
intemret in clitrical oractice. Strecker el al. (2002) reoorted that . . .  
thc differences between sporadic and inherited predisposition 
to breast cbircer were themost difficult to uniie;standbotii by 
lavwolnen and healthcare oroviders. Women carrvine genetic , u u  

mutations associated with hereditary breast cancer have an 
increased risk of early onset of the disease that is reduced to a11 
average level as they age. Similarly, the diagnosis of a second- 
deeree relative with breast cancer does not si~nificandv increase - 
a woman's risk for the disease unless it occurs at an early onset, 
which might signify hel-edilary or fal~ilial breast cancer. These 
cases d i k  strikinelv from sooradic breast cancer, which Doses , , - ", 

ovarian cancer might increase one's risk ibr hei-editary breast a greater risk as wotnen agc. 
cancer. Some participants possibly did not recognize that the Situations that increase women's risk for sporadic breast 
etiology of hereditary breast cancer could he related closely to 
that of ovarian cancer. Andersen, Bowen, Yas~~i, and McTieman 
(2003) reported that 75% of women at high risk for hereditary 
breast and ovarian cancer did not know that they were at in -  
creased risk for ovarian cancer and did not use existing screen- 
ing methods for early detection ofthe disease. Womet~ in this 
risk group are nlore likely to underestimate their hreast cancer 
risk if they are not aware of the connection between breast and 
ovarian cancer. 

A signilical~t number of women (38%) did ~ i o t  recognize 
aging as a risk filctor for hreast cancer. The older the panici- 
pant, the less Likely she was to recognize age as a risk Pactor 
ihr breast cancer. This linding was surprising because age is a 
well-establishecl risk factor for sporadic breast cancer. Appar- 
entlv, however, women do not always understand iu1d integrate 
this-information. Strecker, Willi&s, Bondy. ~ohnstonyand 
Northrup (2002) reported that 35% of l~ealtl~careproviders and 

catlcer, such as early age at menarche, late age at menopause, 
late are  at first live birth, and having one ur more breast hi- 
opsie;, were less acknowledged as breast cancer risk factors 
bv oartici~ants in the studv. These risk factors are related to , . 
breast cancer etioloev, possibly because women's hreast tis- -. * 
sue before pregnancy is more sensitive to carcinogens than 
breast tissue that has gone through its complete hormonal 
develonment iAmerican Cancer Societv. 2005). An aver- 
ape ol only one 111 three women responded alftrinatlvely 
tlyat these items were risk factors, whereas appro xi mat el^ 
65% were unsure of their imolications. In contrast. studies 
have reported tl~at wolnen most often estimate their breast 
cancer i isk based on factors whose role in hreast cancer 
etioloev remain to be established. s~lch as smokine (Aikeii. -, 
Fenaughty, West, Johnson, & ~ u c k e u ,  1995; silverman et 
al., 2001). These lindings suggest a gap in knowledge of 
breast cancer risk factors. 



Education levels were significantly associated with knowl- 
edge of breast cancer risk factors. Despite the Pact that 49% 

Implications for Nursing 
ofihe study participants had complete~four or )more years of Nursing has offered con~peiling examples of educational 
colleee and an additional 26% had comnleted some colleee or arid counscline ititerventions tareetine hieh risk (Snvdcr ct -, 

a technical school, their knowledge of breast ci~ncer risk kctors 
was incomplett. Wolne~r also displayed an incomplete knowl- 
edge of risk factors regardless of their race or culture. Studies 
suggested tlrat racial or cultural differences affect decision mak- 
ing regarding genetic testing among women of African descent 
(Huglies, Fasaye, LaSalle, & Finch, 2003). The data from tltis 
study showed that cduca5on was the strongest recordedpredic- 
tor of a high score on the BCRFKI and suggested the possibility 
that educatio~r and race or culture should be examined togzther 
as predictors of knowledge of breast cancer risk Pactors. The 
finding that only 42% of women recognized a genetic muvation 
as a br-east cancer risk factor most likely reflects that wornen 
do not understand the meaning of "'genetic mutation." Roche 
et al. (1998) suggested illat women often do not understand the 
meaning of terms and pluases con~nrorily used by healthcare 
professionals. 

Having one or mol-e affected second-degree relatives was 
significantly associated with a high score on the BCRFKI, 
whereas the associations between BCRFKI scores a id  liaving 
une affected first-degree relative or multiple affected family 
members were not significant. Several explaiations are possible 
ibr these fi ndings. Family history with one affected first-degree 
relative or multiple affected relatives may not have reached 
statistical signilicluice because of the small number of women 
in the sample with those con~titions. Alternatively, some women 
onderestimate the impoflance of having one affected first-degree 
relative as a risk factor (Absetz et al., 2000: Aiken et al., 1995), 
whereas women with multiple affected family members con- 
cenlrate on the inrponance of genetic risk factors. Of concern in 
such scenarios is the underestimation of the iniportance of other 
Sactors that increase the probability of sporadic breast cancer. 
Future studies in which larger samples are stratified according 
to family history of breast cancer may ;iddress this issue. 

Limitations 
The limitations ofthis study should be considered to properly 

temper any conclusions drawn. The results were based on a 
convenience sample of self-selected women, and the assessment 
of risk factors was based on self-repon. Althouglr knowledge 
of imponant breast cancer risk factors was examined, the list 
was not exhaustive. Breast cancer risk kctors that were not 
examined i~lclude alcohol consumption, obesity, Caucasian eth- 
nicity, and postmenopausal use of hormone therapy. In addition, 
whether women knew that early onset is indicative of hereditary 
disease or about the possibility of an association between breast 
cancer a11d other forms ofcaiicer were not ermined. However, 
tlie latter seem uulil<ely to be of further use because of the 
strong likelihood that knowledge of risk related to technical 
genetic tern~inology is lacking in the general population. The 
cross-sectional nature of the study did not allow examination 
of the test-retest reliability of the BCRFKI, which may have 
implications for the validity of the measure. Despite these 
limitations, the strengths oE the study include its recruitment 
of wornen frorn diverse socioeconolnic and racial and cultural 
backgrounds and frorn community settings, which ensured that 
panicipation was not limited only to wonren wlio have greater 
access to Iiealthcare services and therefore to greater access to 
educatio~ral material related to breast cancer risk factors. 

* " "  , , 
al., 2003) andkedically underserved women (Lane, Martin, 
Uhler, &Workman, 2003) recruited from the community. 
Until similar programs become widely available and acces- 
sible, women in the community must depend on primary 
care providers for risk assessment, counseling, and edocation 
about breast cancer risk factors. Advanced practice nurses 
(APNs) can incorporate the calculation ol'a woman's risk for 
breast cancer and the probability that she is a carrier of a ge- 
netic mutation into routine care by using ail appropriate risk 
assessment model (Rubinstein, O'Neill, Peters, Rituneyer, 
& Stadler, 2002). Obtaining a family history and calculat- 
ing an individual's risk for the disease are time consuming 
and not co~nrnonly practiced; however, an increasing need 
does exist for redirecling efforts toward personalized breast 
cancer risk analysis and individually tailored breast cancer 
screening recommendations (Strecker et al., 2002). Unless 
APNs obtain an adequate family history and information 
about breast cancer risk fnctors, they may not recognize 
clients at increased risk for the disease or for hereditary can- 
cer syndromes. APNs can apply recent advances in cancer 
genetics to improve the care a id  education of their clients 
by informing women about the mechanisms of sporadic, 
hereditary, and familial cancer in teriits ofclients' level of 
risk. A helpfiil first step in defining Pamily history might be 
clarifying which types of cancer, the age at o~iset of cancer, 
arid the degree of relatedness of family members of both 
genders with tlie disease (McKelvey & Evans, 2003). 

Finding the most effective ways to educate iridividuals 
regarding their risk for sporadic. hereditary, and familial 
disease is not an easy task. As suggested by the theoretical 
framework of the study, educational interventions shoi~ld 
assess preexisting knowledge and personal experiences that 
predispose individuals to biased information processing. 
Women who respond "no" to a particular item may be less 
opeir-minded to accepting tlrat situation as a risli factor com- 
pared to women who respond "don't know." For instance, 
more women in this study believed that lraving breast cancer 
orice before and having one or more breast biopsies were 
not breast cancer risk factors, compared to women who 
responded "don't know" to these items. More effort and a 
different approach may be needed to persuade the first group 
of women that these two situations increase a woman's 
risk for the disease. Future studies shoulii investigate the 
best way to exaiiii~ie open-mindedness, biased information 
processing, and readiness to learn. In addition, future stud- 
ics sliould examine other fs~ctors that inllueiice thc outcome 
of educational interventions, such as cultural factors that 
influence genetic counselors' attitudes toward preventi\,e 
measures (Bouchard et al., 2004) and the optimum amount 
of information that slrould be given to clients seeking genetic 
consultation (Lobb et al., 2004). As tile field of cancer risk 
assessment continues to grow, educational materials should 
evolve to ineei the knowledge needs of healthcare providers 
and wotneir i i i  the cornmonity. 

Author Contact: Maria C. Kaiapodi, KN, MSc, P h i l ,  can he 
reachrd at maiia.kalapodi@nursing.ucsf.edu, with copy lo editor at 
roseinary @earihlint.net. 
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Underest imat ion O f  Breast  Cancer Risk: In f luence O n  Screening Behav io r  

Abst rac t  

Purpose/Objectives: The study 1) described perceived breast cancer risk, 2) identified the 

percentage of women with inaccurate perceptions of risk and 3) examined the influence of 

perceived and objective risk on screening behavior 

Design: Descript~ve, correlational, cross-sectional. 

Setting: Communtty settings in a major, west coast metropolitan area 

Sample: A muiticultural sample (57% non-white) of 184 English-speaking women (mean age 

47k12, range 30-84), who have never been diagnosed with any type of cancer. 

Methods: The survey used two Perceived erbal& Comparative) and the Gail 

model t o  assess perceived and objective bre risk respectively. 

Main  Research Variables: Perceived brea objective breast cancer risk obtained 

from the Gail model, screening behavior. 

Findings: Participants reported that they "Probably Not" get b er, and that their risk 

was "Somewhat Lower" than average. Family history of breast 

predictor o f  perceived breast cancer risk (sr2=0.052 and sr2= 0.04 .05, in the Verbal and 

Comparative scales respectively). Demographic characteristics and objective risk factors from 

the Gail model were not associated with perceived risk. Most (89%) high-risk women 

underestimated their actual risk; fewer (9%) low/average risk women overestimated their risk. 

Age, Gail scores and health insurance promote breast cancer screening; underestimation of risk 

had the opposite effect. 
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Conclusions: Perceived risk i s  an important predictor of screening behavior in many theoretical 

frameworks. Inaccurate perceptions of risk do not promote optimal breast cancer screening; 

this has implications for the majority o f  high-risk women who underestimated their risk. 

Word count: 246 

Key Po in ts  

1. Little progress has been made to educate community women about the importance o f  

reproductive history in breast carcinogenesis. 

2. Approximately 15% of community-dwell~ng women are at htgher- than-average risk for 

developing breast cancer. These women might benefit from informed decis~on-making 

regarding breast cancer chemoprevention and lndrvidualized recommendat~ons for 

early detection. 

3. The majority o f  hlgh-risk women underestimate t h e ~ r  breast cancer r~sk  The latter does 

not  promote the adoption of screening practices at an appropriate level of rtsk 

I n t r o d u c t i o n  

Breast cancer is the second leading cause o f  cancer death for women in the United 

States. Epidemiology, molecular biology, and genetics have improved our understanding of 

disease etiology, while early detection decreases morbidity and mortality (American Cancer 

Society, 2008). The Gail model i s  a breast cancer risk assessment tool that uses epidemiological 

and reproductive history variables t o  provide an objective estimate of the probability of 

developing the disease (Gail et al., 1989; Gail & Constantino, 2001). Healthcare providers can 

use the Gail model t o  obtain an objective estimate of a woman's breast cancer risk and 
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subsequently, provide tailored education about risk factors, 5-year and lifetime probability of 

developing the disease, and tailored recommendations for screening. Women at 

averagefpopulation risk should obtain Clinical Breast Exams (CBEs) and annual mammograms 

starting at the age of 40 years (American Cancer Society, 2008), whereas, high-risk women 

could explore additional screening methods and might consider initiating screening at an earlier 

age and/or at more frequent intervals (Gail & Rimer, 1998; Humphrey, Helfand, Chan, & Woolf, 

2002). Supposedly, a woman who has received individualized information about her breast 

cancer risk will maintain an appropriate level of health-protective behaviors (Leventhal, Kelly, & 

Leventhal, 1999; Weinstein & Nicolich, 1993). 

Two meta-analyses supported that percelved breast cancer risk has a s~gn~ f~can t  posltlve 

effect on screening mammography (Katapodi, Lee, Facione, & Dodd, 2004; McCaul, Branstetter, 

Glasgow, & Schroeder, 1996). However, the reported effect slzes were small (g=+0.20 and 

g=+0.16, (Katapodi et al., 2004; McCaul et al., 1996) respectively), wh~ch  suggests that 

percelved risk may not be the primary force beh~nd brea 

One possible explanation for the observed small ef at perceptions of risk 

that err on the slde of underestimation possibly lnhlblt the ado 

. . ... , 

., . mammography at a level that is appropriate for each woman's actual level of risk. This 
:,, 

1 8 )  
, . 

suggestion has significant clinical implications. On one hand, high-risk women who 

underestimate their risk are less likely t o  adhere to medical recommendations and benefit from 

advances in early detection and (chemo-)prevention of breast cancer. On the other hand, 

low/average risk women who overestimate their risk are likely t o  suffer unnecessary anxiety. 
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Consequently, it would be informative t o  examine the accuracy of women's perceived 

breast cancer risk and the influence of perceived risk on breast cancer screening. The specific 

aims o f  the study were to 1) describe women's perceived breast cancer risk, 2) describe the 

objective risk o f  the sample and identify the percentage of women that have an inaccurate 

perception of their actual risk, and 3) examine the influence of objective and perceived risk on 

breast cancer screening, namely screening mammograms, CBEs, and Breast Self Exams (BSEs). 

T a1 Framework and Background 

Perceived risk t o  a health problem refers t o  a rlsk judgment about the probability of the 

health problem t o  be experienced Several theoretical frameworks that aim t o  explaln and 

predict health-related behaviors concur t h  ed risk is a major force behind adopting 

health-protective behaviors. The Precaution Process (Weinstein, 1988) suggests that 

hearing general information about a health probl he media, acquaintances, and 

health-related sources increases awareness about the health problem, but does not establish 

who is likely t o  be affected. Most individuals hold an optimistic bias, meaning that they 

underestimate their actual rlsk and/or perceive that they are less liltely than others t o  be 

affected. Acknowledging personal risk occurs when people receive education about personal 

risk factors, have a close experience with the health problem, or receive information about the 

risk status and protective behaviors of their peers (Weinstein & Klein, 1995). People who 

perceive that they are at higher risk would be more likely t o  take appropriate actions to reduce 

their risk, which should result in a positive correlation between perceived risk and adoption of 

precautions (Weinstein & Nicolich, 1993). 



Research has widely replicated phenomena of optimistic bias, which means that people 

systematically believe that they are better than others in various ways, or that they are less 

likely than others t o  encounter life's negative events (Alicke, IKlotz, Breitenbecher, Yurak, & 

Vredenburg, 1995; Messick, Bloom, Boldizar, & Samuelson, 1985; Svenson, 1981). However, 

studies that examined perceived breast cancer risk report conflicting findings. Some studies 

reported that the majority of women do not  take into account factual information when 

estimating their breast cancer risk (Daly et al., 1996; Katapodi et al., 2004). When asked t o  

compare the risk of gettin ncer t o  the risk of their friendsfpeen, or t o  the risk of a 

same age woman they sig stimated their personal risk (Absetz, Aro, Rehnberg, 

& Sutton, 2000; Aiken, Fenaughty, We nson, & Luckett, 1995; Clarke, Lovegrove, Williams, 

& Machperson, 2000; Facione, 2002; McDonald, Thorne, Pearson, & Adams-Campbell, 1999). 

In addition, when comparing subjective risk estimates to objective risk estimates obtained from 

the Gail model, a large percentage of women recr regional and national databases 

significantly underestimated their risk (Haas et al., 2005; o et al., 2004). These findings 

are consistent with suggestions of the precaution adoptio However, a significant 

number of studies that compared perceived risk to Gail risk estimates reported that most 

women overestimate their breast cancer risk (Buxton et al., 2003; Daly et al., 1996; Davids, 

Schapira, McAuliffe, & Nattinger, 2004; Dolan, Lee, & McGrae-McDermott, 1997; Metcalfe & 

Narod, 2002). 

These conflicting findings have been partially attributed t o  the confounding effects of 

recruitment site and measurement scale (Katapodi et al., 2004). On one hand, recruitment 

from health care settings or through an affected relative probably produces samples that have 
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greater access t o  care or a recent and vivid experience with the disease. Therefore, a 

community-based sample might provide a more representative account of women's subjective 

breast cancer risk estimates. On the other hand, numerical measures of perceived risk fail t o  

capture the intuitive interpretation of probability assessments. The intuitive meaning assigned 

to the numerical probability (highllow) depends on a comparison assessment of the numerical 

probability against a qualitative, intuitive standard (Teigen & Brun, 2000; Windschitl, Martin, & 

Flugstad, 2002). The comparison standard could be either the individual's perceived standing 

on relevant risk factors or the perce~ved risk status of peers (Kahneman & Miller, 1986; 

Weinstein, 1984). 

The present study attempted t ues mentioned above by examining the 

absolute and comparative perceived b risk of a community-dwelling sample. The 

study examined the percentage of women t n inaccurate perception of their risk, and 

whether underestimation of risk interferes with optimal breast cancer screening 

Methods 

Recruitment and Procedures 

The study recruited a community sample from a west coast metropolitan area 

Advertisements were placed in local newspapers and newspapers targeting ethnic minority 

groups. Flyers were posted on bulleting boards of places that women were likely t o  visit in their 

daily living, such as workplaces, senior, religious, and cultural centers, libraries, restaurants, 

coffee shops, and homeless shelters. 

Women were eligible t o  participate i f  they were between the ages of 30 and 85, had 

never been diagnosed with any type of cancer, and were willing t o  complete a questionnaire in 
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English. The minimum age limit of 30 years was chosen because some aggressive types of 

breast cancer occur in women in their thirties (American Cancer Society, 2008). The maximum 

age limit was set at 85 years according t o  the Gail model (Gail et at., 1989). Women with a prior 

diagnosis of any type of cancer were excluded from the study because they would be more 

likely t o  have received extensive education about their cancer risk and risk factors. 

Potential participants responded by calling a dedicated telephone number and 

expressing their inter tudy. Eligibility was determined by the first author based on 

women's reports. Two hu three women called and expressed their interest in the 

study. However, 19 were excluded - three had a previous cancer diagnosis, 12 were younger 

than 30 years of age, and four dectded that they were not ~nterested in the study - leavtng a 

final sample of N=184 women. Partic~pants completed the survey tn a place and ttme of thew 

choice and were paid $15. The study protocol was approved by the eth~cs committee of a 

major research institution and the IRB of the fundtng agent. 

Measurements 

Perceived Breast Cancer Rfsk was measured with a Verbal and a Comparattve scale. The 

scales were introduced in dtfferent sections of the questionnaire and the former preceded the 

latter. The Verbal scale asked: "What do you think are the chances that you will develop breast 

cancer in your lifetime? On a scale from 0 (Definitely will NOT) to 10 (Definitely will) please circle 

one number that best describes your answer." In order t o  provide women with appropriate 

context and avoid misinterpretation that has been reported elsewhere (Woloshin, Schwartz, 

Black, & Welch, 1999), the numbers were coupled with five verbal anchors; '0' and '1' were 

coupled with "Definitely Will Not", '2' and '3' with "Probably Will Not", '4', '5', and '6' with 



"Fifty-fifty", '7' and '8' with "Probably Will", '9' and '10' with "Definitely Will." Approximately 

10% of participants marked a point between two numbers or marked a verbal anchor instead of 

circling a number. For those cases we took a conservative approach and we used the 

corresponding number closest to the center of the scale. 

The Comparative scale asked: "Compare yourself with other women your age, like your 

friends or your peers. What are your chances of getting breast cancer in your lifetime?" 

Participants used a five-point scale ranging from '1' "A Lot LowerUto '5' "A Lot Higher.'' 

Both the Verbal and Comparative scales have been used by other investigators to assess 

perceived breast cancer risk (Gur Levy, Williams, Quistberg, & Armstrong, 2006). The 

Verbal scale had low sensitivity (0.3 h specificity (0.93) in identifying women with very 

high perceived risk, and high sensitivity (0.81) and specificity (0.93) in identifying women with 

very low perceived breast cancer risk. The Comparative scale had high sensitivity (0.90) and 

specificity (0.99) in identifying women with very hi ived risk, and high sensitivity (0.89) 

and specificity (0.91) in identifying women with very low d breast cancer risk. 

Objective Breast Cancer Risk was calculated with th el; we calculated a five- 

year and a lifetime Gail score with the online version of the Breast Cancer Risk Assessment Tool 

(BCRAT) (National Cancer Institute, 2002). The Gail model assesses age, number of affected 

First-Degree Relatives (FDRs) (mother, sister), number of breast biopsies, and reproductive 

history (age of menarche, age of first live birth) (Gail et al., 1989). According to 

recommendations from the American Society of Clinical Oncology (ASCO, 1996), we also asked 

participants to indicate the number of affected Second Degree Relatives (SDRs) (grandmother, 

aunt, uncle). However, the latter information is not included in the Gail model. 
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Breast Cancer Screening and demographics was assessed with a series of questions used 

in the 2001 survey of the Behavioral Risk Factors Surveillance System (CDC, 2002). Participants 

were asked how long i t  has been since their lost mommogrom and their lost CBE. Based on 

these questions two variables were created to assess frequency of mammogram and frequency 

of CBE. In both questions answers ranged from "0" Never, "1"Within the past year - less thon 

12 months ago t o  '3"5 or more years ago. We also asked participants how often they perform 

BSE; answers ranged from "0" Never, "1" Rarely to "4" Very often (more than monthly). 

Statistical Analyses 

Data were analyzed using SPSS 148 .  We calculated individual scores when at least 60% 

of items were completed. Risk scales, rand  lifetime Gail scores, and frequency of 

screening were treated as continuous used regression analyses to identify 

predictors of perceived breast cancer r~sk  and bivariate analyses (Pearson correlation 

coefficient) t o  examine the influence of perceived and objective breast cancer risk on screening 

behaviors. Collinearity diagnostics was assessed with the Variance Inflation Factor (V.I.F.), 

which was lower than 1.5 in all models. The goodness o f  fit for ar regression model 

was assessed using the model effect size ( R ~ )  and ANOVA (F) test ique contribution of 

each predictor after controlling for other predictors was assessed with the squared partial 

correlation (sr2). Power analysis indicated that a sample of N=147 would provide Power=0.80 

t o  detect moderate correlations among predictive variables (R' =0.13) with alpha=O.OS. 

Results 

The sample included 184 women (mean age = 47i-12 years, Range: 30-84); more than 

half (57%) self-identified as non-white. Approximately half of these women (49%) had attended 
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four or more years of college but 8% had not completed high school. Most (77%) had health 

insurance. The median annual household income was between $30,000 and $40,000, with 

approximately one in five women (22%) reporting an income of <$10,000. The majority of 

participants (64%) did not have a family history of breast cancer (Table 1). (Insert Table 1). 

Perceived Breast Cancer Risk 

On the Verbal scale partlopants responded that they would "Probably Not"get breast 

cancer (mean: 3.58k1.70, range: 0 to 8). Elghteen partlclpants (12%) reported that they 

"Definitely Will Not" get brea er" (responded '0' or 'l'), w h ~ l e  8 participants (4%) 

reported that they "Probably Will" get the disease (responded '7' or '8'). 

On the Comparative scale participants responded that their risk was "Somewhat Lower" 

than the risk of an average, same age woman (mean: 2.63k0.88, range: 1 to 5). Sixty 

participants (33%) rated their risk as "A Lot L "Somewhat Lower" (responded '1' or '2'), 

while 19 participants (10%) rated their risk as "So igher" or "A Lot HigherN (responded 

Two regression analyses were used t o  examine whether demographic characteristics 

and objective rlskfactors from the Gall model were associated wlth perceived breast cancer 

risk. Education, income, racelculture, age, age at first menstrual period, age at first live birth, 

number of breast biopsies, number of affected FDRs, and number of affected SDRs were the 

predictor variables, while the Verbal and Comparative risk scales were the dependent variables, 

The models were significant (p=0.017 and p<0.001 respectively) and family history of breast 

cancer was a common predictor of perceived breast cancer risk (Table 2). (Insert Table 2). 

Accurate and inaccurate perceptions o f  breast cancer risk 
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The mean lifetime Gail score for participant women was 10.24(16.05) (median=9.7, 

range: 2.2 to 39.3). Most participants (77%) had a lifetime Gail score below the population 

average score of 12.3% (American Cancer Society, 2008). Clinical data suggest that women with 

a 5-year Gail risk score above 1.67% are high-risk, and they might want to consider breast 

cancer chemoprevention with tamoxifen or raloxifen (Chlebowski et al., 2002; Cummings et al., 

1999; Fisher et al., 1998; Reddy & Chow, 2000). Consequently, we used the 5-year Gail score as 

a way of identifying high-risk women in the sample. The mean 5-year Gail score of the sample 

was 0.95(+0.80) (median=0.7 .O). Most participants (85%) had a low 5-year Gail 

risk (<1.67%), while 25 wom a high five-year Gail score (> 1.67%). 

We examined the pe risk women that perceived their breast cancer risk 

to be low/average (56 on th S3 Qn the Comparative scale), or high (>6 on the 

Verbal scale and >3 on the Comparative scale). The majority of the 25 high-risk women (5-year 

Gail score >1.67%) had inaccurate perceptions of their risk. At best, some of these high-risk 

women believed that their risk is the same as the risk o f t  I\ population. Fewer 

low/average risk women overestimated their breast cancer risk (Tables 3 and 4). (Insert Tables 

3 and 4). 

Influence of perceived and objective breast cancer risk on screening behavior 

Frequency of screening mammograms was assessed only for women who were older 

than 40 years of age (N=115, range: 40-84, Mean Age = 53+9). Most of these women (74%) 

reported having a screening mammogram less than two years ago. Frequency of CBE and BSE 

was assessed for all women in the sample (N=184). Most women (54%) reported having a CBE 

less than 12 months ago; 16% reported that it had been more than two years since their last 
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CBE. Most participants (76%) reported performing a BSE at best, every other month. (Table 5). 

(Insert Table 5). 

There was no correlation among measures of perceived breast cancer risk and screening 

behavior (Table 6). Women with health insurance and with higher 5-year Gail scores were 

more likely t o  have received a recent screening mammogram. (Insert Table 6). 

Discussion 

The study desc olute and comparative assessments o f  breast cancer risk, 

examined the influence of phic characteristics and objective risk factors on perceived 

r~sk  and the percentage of women that have an Inaccurate perception of their risk, and 

described the correlations among objective risk, perceived risk, and breast cancer screening 

Women in the study believed that th ikely t o  get breast cancer in their 

lifetime and that their breast cancer risk is lo the risk of average, same age women. 

This is consistent w ~ t h  findings of other studies (Ailten et al., 1995; Clarke et al., 2000; Facione, 

2002; Lipkus et al., 2000; McDonald et al., 1999). Measu ceived risk with the ideal 

probability scale has been a challenge for researchers ( ein, & O'Reilly, 1993). 

In the present study, within-method triangulation with two pro ales that used verbal 

descriptors allowed us to neutralize the contextual, wor g limitations of each 

scale. Future studies should consider using research methodologies that allow a more 

comprehensive approach in exploring complex phenomena related t o  health behaviors. 

According t o  Weinstein (Weinstein, 1987), optimistic bias is not influenced by 

sociodemographic characteristics. However, research suggests that older women are less likely 

t o  perceive that they are at risk for breast cancer, while women with higher education are more 
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likely t o  perceive a higher risk (Katapodi et al., 2004; McQueen, Swank, Bastian, &Vernon, 

2008). Both these suggestions were substantiated in the present study; older age was a 

negative predictor, while higher education was a positive predictor of comparative risk. 

Educational interventions should target older and low literacy women to correct erroneous 

perceptions of risk and to emphasize that in most cases breast cancer risk increases with age. 

Women at increased risk due t o  family history are more likely to acknowledge their risk; 

this finding has been replicated consistently in many studies (Buxton et al., 2003; Davids et al., 

2004; Haas et al., 2005; Ka al., 2004; McQueen et al., 2008) including the present 

study. However, the majorit nts do not recognize risk factors included in the Gail 

model. This finding has t lications. First, although it has been more than a 

decade since it was reported that the risk factors associated with the Gail model do not predict 

perceived risk (Daly et al , 1996), little progress has been made t o  educate community women 

about the relative contribution of these factors in breast carcinogenesis. Second, high-risk 

women who do not have a positive family history are less likely'to accurately acknowledge their 

risk and take appropriate health-protective measures. This is consistent with a state-wide 

sample, where most high-risk women without a family history were less likely t o  perceive 

higher risk (Haas et al., 2005). Health professionals should communicate how different risk 

factors influence the overall probability of developing the disease. 

Similar to others (Davids et al., 2004; Haas et al., 2005; Sabatino et al., 2004), we used 

the 5-year Gail score of 1.67% to classify participants as high or low risk. Only a small 

proportion (4% t o  9%) of low/average risk participants overestimated their breast cancer risk. 

Others reported that 28% t o  82% o f  low/average risk women overestimated their risk (Buxton 



et al., 2003; Davids et al., 2004); however, the latter findings could be influenced by the 

population and the type of risk measure. In contrast, the majority of high risk participants (80% 

to 96%) underestimated their risk, which is  consistent across studies (Haas et al., 2005; Hughes, 

Lerman, & Lustbader, 1996). From a clinical point of view it should be a priority t o  attend to the 

high-risk women. Most underestimate their breast cancer risk, while they could benefit from 

an informed decision regarding breast cancer chemoprevention. This represents a gap in the 

knowledge of community women and an opportunity for ~mproving health care services. 

Nevertheless, it IS equally important t o  attend to the low/average r ~ s k  women who 

overestimate their risk t o  avoid un y anxiety and overuse of health services. 

Findlngs from a nationwide ative sample suggested that one third of the high- 

risk women did not receive screening a riate t o  their level of risk (Sabatino et al., 2004). In 

the present study screening mammography and CBE was high but not optimal; approximately 

75% of the women reported having a mammogram and a CBE within the past 2 years. Time 

since last mammogram and time since last CBE were larg enced by access t o  health care 

services (health insurance) and by objective risk (5-year ' h suggests that the 

driving force behind these screening behaviors is most li vider 

recommendation. 

The absence of a significant correlation between perceived risk and screening behavior 

undermines the significance of perceived risk as a motivating factor for breast cancer screening. 

The Precaution Adoption Process suggests a positive correlation between perceived risk and 

behavior. However, most high risk women (for whom we would expect t o  see the 

aforementioned positive correlation) underestimated their actual risk. Although these 
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correlations were non-significant, findings were towards the hypothesized direction: perceiving 

a low/average breast cancer risk did not promote screening behavior. This finding provides a 

possible explanation for the small effect sizes observed in the literature (Katapodi et al., 2004; 

McCaul et al., 1996; McQueen et al., 2008). 

Limitations 

Potential limitations of the study are the convenience sample of English-speaking and 

mostly urban women, and that the calculation of Gall r ~ s k  estimates and screening behav~or was 

based on self-reports and may not be accurate. The Gall model is the most approprbate tool for 

general population risk screening (Euhus, Leitch, Huth, & Peters, 2002); yet, it may be limited in 

its predictive ability, since it does not ca cted SDRs and does not  take into 

account the age at onset of the disease. t has been extensively validated with white 

women (Constantino et al., 1999), it may un breast cancer risk for black women 

(Bondy & Newman, 2003). Since 57% of the sa n-white, the predictive value of the 

5-year Gail risk may be limited. 

Nursing implications 

The study recru~ted women from community settings who did not  necessarily have 

access to educational and other breast health services. Although the sample was relatively 

small (N=184) it included a significant percent of high risk women (15%). This i s  consistent with 

a national community-dwelling sample (N=6,410) where 16% of participants had a 5-year Gail 

risk greater than 1.67% (Sabatino et al., 2004). These high-risk, community-dwelling women 

could benefit from informed decision-making regarding additional screening methods, initiating 

screening at an earlier age and/or at more frequent intervals, and from breast cancer 
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chemoprevention. Oncology nurses could use risk assessment tools t o  provide education on 

risk factors and individualized counseling on breast cancer prevention and early detection. 

Most women in the sample were at the second stage of acknowledging their personal 

risk t o  breast cancer, meaning that they perceived they were not  likely, or were less likely than 

others to be affected by the disease. Inaccurate perceptions of risk that err on the side o f  

underestimation do not  promote the adoption of health-protective behaviors. As suggested by 

the theoretical framework of the study, inaccurate perceptions of risk might also predispose 

individuals t o  be less rece nowledging personal susceptibility t o  breast cancer. The 

latter might prove to be e ant for high-risk women who underestimate their risk. 

Providing comparative risk information might better help women acknowledge their risk and 

adopt screening practices appropriate for their level of risk. Future educational interventions 

should Incorporate ways t o  assess preexlstlng knowledge about breast cancer r~sk factors, 

readiness to learn, and receptiveness t o  health-related education. 

References 

Absetz, P., Aro, A. R., Rehnberg, G., & Sutton, S. R. (2000). Comparative optimism in breast 

cancer perception: Effects o f  experience and risk factor knowledge. Psychology, Health, 

ond Medicine, 5(4), 376-386. 

Aiken, L. S., Fenaughty, A. M., West, S. G., Johnson, 1. J., & Luckett, T. L. (1995). Perceived 

determinants of risk for breast cancer and the relations among objective risk, perceived 

risk, and screening behavior over time. Women's Health, 1, 27-50. 



Page 17 of 31 C)t~coIogy Niirsing Fortit? 

Alicke, M. D., Klotz, M. L., Breitenbecher, D. L., Yurak, T. J., & Vredenburg, D. 5. (1995). Personal 

contact, individuation, and the above-average effect. Journal of Personality andSocia1 

Psychology, 68, 804 - 825. 

American Cancer Society, A. C. 5. (2008). Cancer facts and figures. Retrieved February loth, 

2008,2008 

ASCO, A. S. C. 0. (1996). Statement of the american society of clinical oncology: Genetic testing 

for cancer susceptibility. Journal of Clinical Oncology, 14,1730 - 1736. 

Bondy, M. L., & Newman, L. A. (2003). Breast cancer risk assessment models: Applicability to 

african-american women. Cancer, 97(1Suppl), 230 - 235. 

Buxton, J. A,, Bottorff, J. L., Balneave Richardson, C., McCullum, M., Ratner, P. A,, et al. 

(2003). Women's perceptions o cancer risk: Are they accurate? Canadian 

Journal of Public Health. Revue Cana Sante Publique, 94(6), 422 - 426. 

CDC, C. f D. C. (2002). Behavioral r~sk factor surve~llance system (brfss): 2001 survey questions. 

www.cdc.gov/nccdphp/brfss/brfsques-questionna 

Chlebowski, R. T., Col, N., Winer, E. P., Collyar, D. E., Cum gel, V. G., et al. (2002). 

American society of clinical oncology technology 

interventions for breast cancer risk reduction including tamoxifen, raloxifene, and 

aromatase inhibition. Journal of Clinical Oncology, 20(15), 3328 - 3343. 

Clarke, V. A,, Lovegrove, H., Williams, A,, & Machperson, M.  (2000). Unrealistic optimism and 

the health belief model. Journal of Behavioral Medicine, 23(4), 367-376. 



Oncology Nursing Forurn Page 18 of 31 

Constantino, J. P., Gail, M. H., Pee, D., Anderson, S., Redmod, C. K., Benichou, J., et al. (1999). 

Validation studies for models projecting the risk of invasive and total breast cancer 

incidence. Journal of the National Cancer Institute, 92,1541-1581. 

Cummings, S. R., Eckert, S., Krueger, K. A,, Grady, D., Powles, T. J., Cauley, J. A,, et al. (1999). The 

effect of raloxifene on risk of breast cancer in postmenopausal women: Results from the 

more randomized trial. Multiple outcomes of raloxifene evaluation. IAMA, 282(23), 

2189 - 2197. 

Daly, M .  B., Lerman, C., Ros wartz, M. D., Sands, C. B., & Masny, A. (1996). Gail model 

breast cancer risk components are poor predictors of risk perception and screening 

behavior. Breast Cancer Research and Treatment, 41,59-70 

Davids, S. L., Schap~ra, M. M., McAuliffe, T. L., & Nattinger, A. B. (2004). Predictors of pessimistic 

breast cancer risk perceptions in a primary care population. Journal of Generol Internal 

Diefenbach, M. A,, Weinstein, N. D., & O'Reilly, J. (1993). Scales for assessing perceptions of 

health hazard susceptibility. Health Educatron Research, 8(2), 181 - 192 

Dolan, N. C., Lee, A. M., & McGrae-McDermott, M ,  (1997). Age-related dtfferences in breast 

carcinoma knowledge, beliefs, and perceived risk among women visiting an academic 

general medicine practice. Cancer, 80(3), 413-420. 

Euhus, D. M., Leitch, A. M., Huth, J. F., & Peters, G. N. (2002). Limitations of the gail model in 

the s~ecialized breast cancer risk assessment clinic. The Breast Journal, 8(1), 23-27. 

Facione, N. C. (2002). Perceived risk of breast cancer: Influence of heuristic thinking. Cancer 

Practice, 20(5), 256-262 



Page 19 of 31 Oncology Niiislny F O Y L I ~  

Fisher, B., Costantino, J. P., Wickerham, D. L., Redmond, C. K., Kavanah, M., Cronin, W. M., et al. 

(1998). Tamoxifen for prevention of breast cancer: Report of the national surgical 

adjuvant breast and bowel project p-1 study. Journal of the National Cancer Institute, 

Sep 16;90(18), 1371 - 1388. 

Gail, M., & Rimer, B, (1998). Risk-based recommendations for mammographic screening for 

women in their forties. Journal of Clinical Oncology, 16(9), 3105-3114. 

Gail, M. H., Br~nton, L. A,, Byar, D. P ,  Corle, D. K., Green, S. B., Schairer, C., et al. (1989) 

Projecting individualized probabilities of developing breast cancer for white females 

who are being examined an Journal of the National Cancer Institute, Monographs, 

81, 1879-1876. 

Gail, M. H., & Constantino, J. P. (2001). Validating and improving models for projecting the 

absolute risk of breast cancer. Journol of the National Cancer Institute, 93, 358-366. 

Gurmankin-Levy, A. S., J., Williams, S. V., Quistber rmstrong, K. (2006). Measuring 

perceptions of breast cancer risk. Cancer arkers and Prevention, 

15(10), 1893 - 1898. 

Haas, J. S., Kaplan, C. P., Des Jarlais, G., Gildengoin, V., Perez-Stable, E. J., & Kerlikowske, K. 

(2005). Perceived risk of breast cancer among women at average and increased risk. 

Journal of Women's Health, 14(9), 845 - 851. 

Hughes, C., Lerman, C., & Lustbader, E. (1996). Ethnic differences in risk perception among 

women a t  increased risk for breast cancer. Breast Cancer Research and Treatment, 40, 



Oiicoiagy Nursing Forum Page 20 of 31 

Humphrey, L. L., Helfand, M., Chan, B. K., & Woolf, S. H. (2002). Breast cancer screening: A 

summary of the evidence for the u.S. Preventive services task force. Annals of Intern01 

Medicine, 137(5 Part I ) ,  347 - 360. 

Kahneman, D., & Miller, D. 7. (1986). Norm theory: Comparing reality t o  its alternatives. 

Psychologicol Review, 93, 136 - 153. 

Katapodi, M. C., Lee, K. A,, Facione, N. C., & Dodd, M .  (2004). Predictors of perceived breast 

cancer r ~ s k  and the relation between perce~ved risk and breast cancer screening: A 

meta-analyt~c revie ntfve Med~c~ne, 38(4), 388-402. 

Leventhal, H., Kelly, K., & Leventhal, E. A. (1999). Population r~sk, actual risk, perceived risk, and 

cancer control: A discussio of the Notional Cancer Institute, Monographs, 25, 

81-85. 

Lipkus, 1. M., Kuchlbhatla, M., McBrlde, C. M., Bosworth, H. B., Pollak, K. I., Siegler, 1. C , et al. 

(2000). Relationships among breast cancer perceived absolute risk, comparative risk, 

and worries. Cancer Epidemiology, Biomarkers, and Prevention, 9, 973-975. 

McCaul, K. D., Branstetter, A. D., Glasgow, R. E., & Schroeder, 1996). What is the 

relationship between breast cancer risk and mammo ening? A meta-analytic 

review. Heolth Psychology, 15(6), 423-429. 

McDonald, P. A,, Thorne, D. D., Pearson, J. C., & Adams-Campbell, L. L. (1999). Perceptions and 

knowledge of breast cancer among african-american women residing in public housing. 

Ethnicity ond Disease, 9, 81-93. 



Page 21 of 31 Oncology Nursing Fomm 

McQueen, A,, Swank, P. R., Bastian, L. A,, &Vernon, S. W. (2008). Predictors of perceived 

susceptibility of breast cancer and changes over time: A mixed modeling approach 

Health Psychology, 27, 68 - 77. 

Messick, D. M., Bloom, S., Boldizar, J .  P., & Samuelson, C. D. (1985). Why we are fairer than 

others. Journal of ExperimentalSocial Psychology, 21,480 - 500 

Metcalfe, K., & Narod, S. (2002). Breast cancer risk perception among women who have 

undergone prophylactic bilateral mastectomy. Journal of the Natfonal Cancer Inst~tute, 

National Cancer Institute, N. (2002). Breast cancer risk assessment tool (bcrat). 2004 

Reddy, P., &Chow, M S. (2000) Safety and eff~cacy of antlestrogens for prevention of breast 

cancer. American Journal of Health System Pharmacy, 57(Jul IS ) ,  1315 - 1322 

Sabatlno, S.A., Burns, R. B., Roger, B. D., Phillip Chen, Y., & McCarthy, E. P. (2004). Breast 

carcinoma screening and risk perception women a t  increased risk for breast 

carcinoma: Results from a natlonal survey. Cancer, 100, 2338 - 2346. 

Svenson, 0. (1981). Are we all less rlsky and more skillful than our felow drlvers? Acto 

Psychologica, 47, 143 - 148. 

Telgen, K. H., & Brun, W. (2000). Ambiguous probabilities: When does p=.3 reflect a poss~b~llty, 

and when does it express a doubt? Journal of Behavioral Decision Making, 13,345 - 362. 

Weinstein, N. D. (1984). Why it won't happen to me: Perceptions of risk factors and 

susceptibility. Health Psychology, 3(5), 431-457. 



Weinstein, N. D. (1987). Unrealistic optimism about susceptibility to health problems: 

Conclusions from a community-wide sample. Journal of Behavioral Medicine, 10(5), 481- 

500. 

Weinstein, N. D. (1988). The precaution adoption model. Health Psychology, 7(4), 355-386 

Weinstein, N. D., & Klein, W. M. (1995). Resistance of personal risk perceptions to debiasing 

interventions. Health Psychology, 14(2), 132-140. 

Weinstein, N. D., & Nicolich, M. (1993). Correct and incorrect interpretations of correlations 

between risk perceptions and rislc behaviors. Health Psychology, 12(3), 235 - 245. 

Windschitl, P. D., Martin, R., & Flu R. (2002). Context and the interpretation of 

likelihood information: Th oup comparisons on perceived vulnerability. 

Journal of Personality and Socia gy, 82(5), 742 - 755. 

Woloshin, S., Schwartz, L. M., Black, W. C., &Welch, H. G. (1999). Women's perceptions of their 

breast cancer r~sk: How you ask matters. Med~colDec~s~on Mak~ng, 19(3), 221-229 



Page 23 of 31 Oncology Nursing Forum 

Appendices 

Table 1. Demographic Characteristics 

Var iable N % 

Age X= 47.59k12.05, range: 30 to  84 

M~ssing 6 3 

Total 184 

Race/Culture 

Non-Hispanic White 79 43 

Non-Hlspan~c Black 50 26 

H~span~c 25 14 

Asian 30 17 

Grades 1 through 8 (Elementary) 7 4 

Grades 9 through 11 (Some high School) 

Grade 12 or GED (High School Graduate) 

College 1 year to 3 years (Some college or Technical School) 48 26 

College 4 years or more (College graduate) 90 49 

Income 
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<$10,000 39 21 

$10,000 - <$20,000 16 8 

$20,000 - <$30,000 33 18 

$30,000 - <$40,000 28 16 

$40,000 - <$50,000 17 9 

$50,000 - <$60,000 16 9 

$60,000 - <$70,000 6 3 

2 1 

19 11 

8 4 

Family History 

No Family History 117 64 

t l  affected SDRs 39 21 

t l  affected FDR 19 11 

Missing 8 4 

SDRs = Second-Degree Relat~ves 

FDRs = First-Degree Relatives 
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Table 2. Predictors of Perceived Breast Cancer Risk 

Criterion Variable: Verbal scale 

R2 =0.15 AF=2.21, p=0.017 

Predictors sr2 B 95%CI for B 

Education 0.001 0.04 -0.25 - 0.34 

income 0.013 -0.07 -0.17 - 0.03 

White Dummy 0.003 0.27 -0.52 - 1.06 

0.36 -0.36 - 1.08 

0.15 -0.69 - 0.99 

-0.02 -0.03 - 0.02 

Age of First Menstrual Period 0.017 0.20* 0.03 - 0.60 

Age a t  First Live Birth 0.004 -0.01 -0.02 - 0.02 

Number of Breast Biopsies 0.0 -0.19 - 0.50 

Number of Affected FDRs 0.009 -0.39 - 0.80 

Number of Affected SDRs 0.052 0.20 -0.96 

Criterion Variable: Comparative scale 

R2 =0.22 AF=3.75, p<0.001 

Predictors sr2 B 95%CI for B 

Education 0.038 0.18* 0.03 - 0.33 

income 0.009 -0.03 -0.08 - 0.02 
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Asian vs. White Dummy 0.004 0.15 -0.25 - 0.56 

Black vs. White Dummy 0.001 -0.003 -0.37 - 0.37 

Hispanic vs. White Dummy 0.001 -0.06 -0.49 - 0.37 

Age 0.011 -0.02** -0.03 - - 0.02 

Age o f  First Menstrual Period 0.001 0.01 -0.11 - 0.13 

Age at First Live Birth 0.001 0.001 -0.01 - 0.01 

Number of Breast B~ops~es 0.001 0.03 -0.15 - 0.20 

Number of Affected FDRs 0.043 0.41* 0.10 -0.71 

Number of Affected SDRs 0 012 0.44** 0.25 - 0 63 

R~ = Proportton of varlance in the crlterlon var~able explained by the equation 

AF = Change in F test, comparing this mod 

sr2 = Squared partial correlation. Proportion e explained by one predictor while other 

predictors are controlled 

B = Standardized regression coefficient indicating the change in the criterion var~able associated 

with the specific predictor 

*p<0.05, **p<O.OOl 
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Table 3. Percentage of accurate and inaccurate risk responses on the Verbal scale 

! Verbal scale S6 Verbal scale >6 

"Perceive definitely or probably "Perceive definitely or 

/ will not get breast cancer, or probably will get breast 

chances are fifty-fifty" cancer" 

Low R~sk N=151 Accurate perception of risk Overestimate r~sk  

5-year Gail score 5 1.67% 

5-year Gail score > 1.67% 

N=144 (96%) N=6 (4%) 

High Risk N=24* Underestimate risk/ Accurate perception of risk 

* Missing data on the Verbal scale from one high-risk woman 
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Table 4. Percentage o f  accurate and inaccurate risk responses on  the Comparative scale 

5-year Gall score 1: 1 67% 

Low Rtsk N=151 

5-year Gail score > 1.67% 

High Risk N=25 

Comparative scale 53 Comparative scale >3 

"Perceive risk t o  be lower or the "Perceive risk t o  be higher 

;ame as risk of average, same-age than average, same-age 

women" women" 

Accurate perception of risk Overestimate risk 

Underestimate risk/ Accurate perception of risk 

Optimistic bias 
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Table 5. Breast Cancer Screening Behavior 

Screening Behavior N % 

How long has it been since your last 

mammogram? * 

Within the past year ( less than 12 months 62 54 

Past 2 years (1 year but less than 2 years) 23 20 

Past 3 years (2 years but  less than 3 years) 4 4 

Past 5 years (3 years but  less than 5 years) 4 4 

5 or more years ago 5 4 

Missing 

-- - -- 
How long has i t  been since your last 

CBE? ** Within the past year ( less than 12 months 99 54 

ago) 

Past 2 years (1 year but less than 2 years) 38 21  

Past 3 years (2 years but less than 3 years) 12 6 

Past 5 years (3 years but  less than 5 years) 4 2 

5 or more years ago 15 8 

Missing 16 9 

How often do you do BSE?** Never 14 8 

Rarely 69 38 
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Occasionally (every other month) 55 30 

Regularly (every month) 33 18 

Very often (more than monthly) 11 5 

Miss~ng 2 I 

* Frequency of mammograms was assessed only for women in the sample who were 2 40 years 

old (N=115) 

* *  Frequency of CBE and BSE was assessed for all women in the sample (N=184) 
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Table 6. Correlation among demographic characteristics, Gail risk, perceived risk, and screening 

behaviors 

,$ 

Education Income Health 5-year Lifetime Perceived Perceived risk 

Insurance Gail Gail risk Verbal Comparative 

score score Scale Scale 

, , 

Long since last -0.13 

mammogram 

Long since last -0.02 -0.17* -0.05 0.01 

CBE 

Often does BSE 0.04 0.03 0.01 0.12 0.06 

** Correlation i s  significant at the 0.01 level 
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Abstract 

Background: Research emphasizes the importance of trust in decision-making regarding risk 

management. Objectives: The study examined the role of distrust of the health system in routine 

breast cancer screening. The study explored 1) the relation between distrust of the health system 

and habits of using health services, and 2) the influence of distrust and of habits of using health 

services on obtaining frequent mammograms and Clinical Breast Exams (CBEs), and time since 

last mammogram and last CBE. Methods: This community-based survey recruited 184 women 

(age 47i12); many (49%) had college education, 21% were low income, 77% had health 

insurance, and 57% were non-white. Concepts were measured with the Distrust in the Health 

System scale (Cronbach a=0.71) and the Habit of Health Services Utilization scale (Cronbach 

a=0.84). Results: Distrust of the health system did not predict screening behavior, only habits of 

using health services (s?= 0.10, p<0.001). An agexdistrust interaction accounted for an 

additional 11%) (sr2= 0.1 1, pi0.001) in the variance of habits of using health services. Habits of 

using health services was thc most significant predictor of CBEs; it accounted for more than 10% 

in the variance of frcquency of CBEs (sr2= 0.13, piO.OO1) and time since last CBE (s?= 0.14, 

piO.OO1). The most significant predictor of mammograms was age, which accounted for 45% in 

the variance of frequency of mammograms (sr2= 0.45, p<0.001). Income, health insurance, and 

habits of using health serviccs accounted for smaller (less than 10% each), but significant 

percentage in the variance of frequency of mammograms and time since last mammogram. 

Discussion: Distrust of the health system is an indirect barrier for obtaining routine breast cancer 

screening. It inhibits habitual use of health services and the development of long-term 

relationships between women and providers, which is important for obtaining routine screening. 

Keywords: distvust of the health system, routine breast cancer screening, barrier-s to screening 
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Introduction 
Breast cancer is the second leading cause of cancer death among womcn in the U.S. and 

more than 40,000 Anicrican women are expected to die from the disease during 2008. Early 

detection of malignant breast tumors significantly decreases morbidity and mortality. Although 

there is no consensus rcgarding optimum breast cancer screening recommendations, the 

American Cancer Society (ACS) suggests that women at averagelpopulatioli risk obtain annual 

Clinical Breast Exams (CBEs) and annual mammograms starting at the age of 40 ycars 

(American Cancer Society, 2007). 

Studies that examined barriers to cancer screening reported that differences in screening 

behavior can be partially attributed to personal attitudes about the health system (Hiatt & Pasick, 

1996). Evidence suggests that distrust of the health system has a negative impact on perceived 

access to care, and inhibits participation in cancer screening programs (Facione & Katapodi, 

2000). For example, distrust of health providers and the medical establishment was the primary 

reason for African-Americans' reluctance to participate in colorectal (Greiner, Born, Nollen, & 

Ahluwalia, 2005) and prostate cancer screening programs (Forrester-Anderson, 2005). It was 

also reported to guide decisions to refuse treatment in cases of African-Americans with prostate 

cancer (Jones & Wenzel, 2005), male veterans with lung cancer (Sharf, Stelljes, & Gordon, 

2005) , and Muslim women with breast cancer (Remmenich, 2006). In a nationwide random- 

digit-dial survey of 6,722 adults, those who reported being more distrustful of the health system 

were less likely to adhere to medical regimens and more likely to delay needed care (Blanchard 

& Lurie, 2004). 

Little is known about the process by which distrust of the health system iiifluences 

health-related decisioi~ making. The purpose of the study was to explore whether distrust of the 

health system influences the bchavioral patterns that govern repeated behaviors. Specific aims 
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were to explore 1) the relation between distrust of the hcalth system and habits of using health 

services and 2) the influence of distrust and of habits of using health services on obtaining 

routine screening mammograms and CBEs. 

Background and Theoretical Framework 

One of the most fundamental qualities of trust is that it is fragile; it is created rather 

slowly, but it can be destroyed instantly by a single act of betrayal. The fact that trust is easier to 

destroy than to create reflects a psychological mechanism, termed thc "asymmetry 

prineiplc"(Slovic, 1999). The asymmetry principle implies that when it comes to winning trust, 

the playing field is tilted toward distrust. 

Explanations for the asymmetry principle draw on cognitive biases, such as "negativity 

bias" and "confirmatory bias." Negative and trust-destroying events are more visible and 

noticeable, carry greater weight, and are perceived as more diagnostic or informative than 

positive events (Slovic, 1999). "Negativity bias" draws on the notion that people pay more 

attention to and are more influenced by trust-destroying than by trust-building information. 

When people are distrustful or when they are ambivalent about the trustworthiness of others, 

negative information is perceived as far more informative (Poortinga & Pidgeon, 2004), and 

negative events have great trust-decreasing impact (Cvetkovich, Siegrist, Murray, & Tragesser, 

2002). 

An underlying assumption of the asymmetry principle is that people have to continuously 

re-evaluate and adapt their ideas about the trustworthiness of others. However, people do not 

always have the time, cognitive resources, or willingness to make elaborate assessments as to 

whether someone can be trusted or not. Trust judgments are often based on perceived similarity 

and stereotypes rather than on carefully reasoned arguments or direct evidence (Cvetkovich ct 
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al., 2002). Events with low specificity, such as general beliefs and stereotypes, often are seen as 

representative of the norm and are pereeivcd as more diagnostic of future performance compared 

to specific incidences (White & Eiser, 2005). The "confirmatory bias" draws on the notion that 

trust binds people who share similar ideas. People discount evidence that colltradicts their own 

views, while they select information that supports their existing beliefs and attitudes (White, 

Pahl, Buehner, & Haye, 2003). As a result, distrust is self-reinforcing and self-perpetuating; it 

inhibits personal i~lteraetions that arc necessary to re-establish trust, resulting in a lack of 

opportunities for learning about trustworthiness (Slovic, 1999). 

Research findings emphasize the inrporta~~ce of trust in decision-making regarding risk 

management, especially for risks that are considered to be managed by "experts", such as nuclear 

waste, chemical and air pollution, climate change, and terror attacks (Shiloh, Guvenc, & Onkal, 

2007; Slovic, 1999). A significant number of studies examined the impact of trust on the patient- 

provider rclationship, with an emphasis on shared and informed decision-making for disease 

management (McKneally, Ignagni, Martin, & D'Cruz, 2004), genetic testing for breast cancer 

(Ford, Alford, Britton, McClary, & Gordon, 2007), participation in clinical trials (Ding, Powe, 

Manson, Sherber, & Braunstein, 2007), and acceptability of health care institutions (Gilson, 

2003). Distrust of the health system has bcen attributed to socioeconomical, cultural, and ethnic 

differences, and to expectations of prejudicial treatment and institutional racism (Rajaram & 

Rashidi, 1998). Although these socioeconomic and cultural differences exist and are important 

barriers to cancer screening, significantly less attention has been given to distrust as an 

individual psychological charactcristie. 

Little is known about the internal psychological process that helps establish a trusting 

relationship between a patient and a health provider. Mechanic and Meyer (Mechanic & Meyer, 
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2000) conducted in-depth interviews with 90 patients regarding their assessment of trust in their 

providers. Trust in health providers was described as an iterative process. Participants varied in 

their willingness to trust their physicians; they continuously made judgments of whether the 

physician can be tmstcd or not. Trust calculations were mostly based on patients' intuitioll and 

"gut feelings"; patients made intuitive assessments of the physician's knowledge, interpersonal 

and technical competences, and compared treatment outcomes to their own expectations 

(Mechanic & Meyer, 2000). 

Based on the notion that trust calculations are intuitive, the present study explored 

whether distrust of thc health system influences health behaviors by means which involve 

intuitive and non-deliberate cognitive processes. The study was based on the following 

theoretical suggestions: 

First, attitude and belief variables regarding the health system are not a direct reason for 

using health services; rather an individual's attitudes towards the health system formulate hers or 

his habits of using health services (Andersen & Newman, 1973). Some individuals have a 

propensity to use health services more than others and this individual difference exists prior to 

the onset of an illness episode. Propensity to use health services can be predicted by individual 

characteristics, such as beliefs about the health system and the medical establishment. People 

that have favorable attitudes towards the health system are more likely to use health services, 

even though their attitudes are not directly responsible for using health services. Consequently, 

we hypothesized that distrust of the health care system does not have a direct effect on breast 

cancer screening, hut influences an individual's predisposition towards using health services. 

Second, effective breast cancer scrccuing of asynrptomatic individuals is based on thc 

assumption that screening should occur periodically and in consistent time intervals, and 
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therefore, it should become a habitual behavior. Habits are guided by non-deliberate, automated 

cognitive processes and are considered to be mental rcprescntations of an association among a 

cue, an action, and an outcome. Given a constant context, behavioral scripts develop if the same 

cue is presented repeatedly, and if it is followed by the same behavior. Habitual behaviors can 

be performed relatively easily and quickly, in parallcl with other activities, and with minimal 

attention. Thus, the development of habits for repeatedly performed behaviors helps save 

cognitive resources and time. (Aarts, Verplanlcen, & van Knippenberg, 1998; Ouellette & Wood, 

1998; Ronis, Yates, & Kirscht, 1989). 

Third, behaviors occur as the outcome of two decision-making channels: one's intentions 

and one's habits (Triandis, 1980). A meta-analysis of prior research substantiated that in cascs 

of strong habits, the behavior will probably re-occur in a constant context. Conscious decision 

making might be blocked, because the process that initiates and controls the performance of the 

behavior becomes auto~uatic. When habits are weak and the behavior is not well learned or 

when the context is unstable or unfavorable, the behavior is likely to be initiated and performed 

after conscious decision making, which rcquircs more intentional attention from the individual 

and more cognitive and emotional resources (Ouellette & Wood, 1998) 

Consistent with the above theoretical suggestions, we hypothesized that breast cancer 

screening would be inconsistent with ACS recommended guidelines for women with a negative 

predisposition towards the health system and those with weak habits of using health services. 

Design, Recruitment, and Procedures 

Data wcre obtained from a survey that examined perceived breast cancer risk and brcast 

cancer screening behaviors. The cross-sectional survey was advertised as "Women's Breast 

Health Study" and recruited a convenience sample from community settings throughout the San 
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Francisco Bay Area. Women were eligible to participate if they were betwcen the ages of 30 and 

85, had never been diagnosed with any type of cancer, and were willing to complete a 

questionnaire in English. The minimum age limit of 30 years was chosen because some 

aggressive types of breast cancer occur in women in their thirties (American Cancer Society, 

2007). The maximum age limit was set at 85 years because that is the maximum age that breast 

cancer risk can be estimated objectively, which was a requirement of the parent study. Women 

with a prior diagnosis of any type of cancer were excluded because the focus of the study was on 

secondary prevention of breast cancer. 

Recruitment was done through local newspapers and through flyers posted in places that 

women were likely to visit in their daily living, such as senior and cultural centers, homeless 

shelters, libraries, restaurants, coffee shops, churches, temples, and wol.kplaces. Potential 

participants respondcd by calling a dedicated telephone number and expressing their interest in 

the study. Eligibility for study participation was assessed and the survey was administered facc- 

to-face in places that were convenient for every participant. Participants were paid $15. The 

University of California San Francisco Committee on Human Rights and the Institutional 

Review Board of the funding agency approved the study protocol. 

Methods 

Measures 

a) Distrust o f  the Health System. Based on the suggestions that distrust is self-sustained 

througll the negativity and confirmatory biases, four items were developed to directly target 

distrust as a factor influencing disease management. The four items were: "I tmst my health 

providers"; "I always believe someone when they say that their health provider hasn't been nice 

to them"; "In general, the health care system is not sensitive to the patients' needs"; and "I 've 
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been treated poorly by health providers more often than I 've been treated with respect." 

Participants were asked to indicate the degree to which they agreed with each of the four 

statements on a four-point Likcrt-type scale (strongly agree to strongly disagree). 

The Internal Consistency of the items was evaluated using factor analytic methods. The 

four items loaded on a single principal component and explained 54% of the variance in distrust 

of the health system. Individual loadings ranged from 0.63 to 0.78. Internal Reliability 

(Cronbach alpha) of the items was 0.71. Based on these analyses, the four items were summcd 

to create the measure of Distr,ust ofthe Health System (DHS) used in the study. According to the 

asymmetry principle, which suggests that individuals are inclined towards distrust, higher scorcs 

in the DHS scale indicate greater distrust. 

We used the Personally Experienced Prejudice (PEP) scale to cvaluate the Convergeilt 

validity of the DHS scale. The PEP scale measures women's personal experience of prejudice 

within the health system (Facione & Facione, 2007). There was a significant positive correlation 

between the DHS scale and the PEP scale ( ~ 0 . 5 8 ,  p<0.001), which coilfinned our assumption 

that individuals that reported having personal experiences with prcjudicial treatment within the 

health system were more likely to be more distrustful of the health system. 

Convergent validity of the DHS scale was also evaluated by examining the association 

between acculturation and distrust. Acculturation represents the extent to which a member of an 

ethnic group embraces the traditions, values, beliefs, assumptions, and practices of the host 

society. Assessment of acculturation was based on an individual's preference to use English 

over another language (Marin, Sabogal, Marin, Otero-Sabogal, & Perez-Stable, 1987), and was 

measured for the 55 Asian and Hispanic women in the san~plc whose English was a second 

language. There was a significant negative correlation between acculturation and distrust (r=- 
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0.27, p<0.05), which confirmed our assumption that lower acculturation would be associated 

with higher distrust. 

Finally, we followed suggestions by Samsa and colleagues (Samsa et al., 1999) to 

determine the Clinically Important Difference (CID) in thc DHS scale; this was chosen as 0.3 

measured in Cohen's d i.c. more distrustful people should differ by 30% from less distrustful 

people on the standard deviation reflected in the DHS scale. Thc pooled standard deviation in 

the sample in the DHS scale was 2.379 which yields an estimated CID = 0.71 in distrust. For the 

current sample the observed difference between marc and less distrustful people was 0.72 in SD 

units. which exceeds the estimated CID. 

b) Habit ofHealth Services Utilization. Habits of using health services were measured 

with the Habit ofHealth Services Utilization (HHSU) scale (Facione, Miaskowski, Dodd, & 

Paul, 2002). The scale measures an individual's predisposition to use health services; examplcs 

of items are "I usually follow all the recommendations of getting check ups", and "I really have 

to be hurting before I go to the doctor." The items of the scale introduce very general 

information regarding seeking wellness checkups and evaluation of illness symptoms from 

hcalth providers. Presumably, the latter items force participants to rely on their behavioral 

scripts regarding predisposition to use health services, whereas items that assess breast cancer 

screening are based on rccall of specific behaviors. Internal Reliability (Cronbach alpha) of the 

items was 0.84 in this sample. 

c) Breast Cancer Screening Belzavio~~.  Screening behavior was assessed with qucstions 

used in the 2001 survey of the Behavioral Risk Factors Surveillance System (CDC, 2002). 

Participants were asked how ofien they have a screening mammogram and a CBE, and how long 

it has been since their last mammogram and their last CBE. Based on these questions, four 
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variables were created to assess: frequency of mammogram ("0" Never to "3" Every one to two 

yea~*s), frequcncy of CBE ("O" Never to "4" Evevi, year), time since last ma~nmogra~n ("1" Within 

the past year - less than 12 months ago to "5" 5 or more years ago), and time since last CBE 

("1" Plfithin thepast year - Jess than I 2  months ago to "5" 5 or more years ago). For the 

purposes of statistical analyses thc above variables were considered continuous. 

dj Family History. Family history (FH) of breast cancer was dichotomized as "O" 

indicating a negative family history of breast cancer and "1" indicating a positive family history. 

Statistical Analyses 

Data were analyzed using thc SPSS 1 4 8  statistical program. We calculated individual 

scores when at least 60% of items were completed. Distributions were checked for normality. 

Power analysis indicated that a sample of N=147 would provide Powe~0 .80  to detect moderate 

correlations among predictive variables (R' =0.13) with alpha=0.05. We used descriptive 

statistics for demographic characteristics, bivariate analyses (Pearson correlation) and 

multivariate analyses (ANOVA) with Bonferroni post hoc contrasts to describe differences in 

distrust and habits of using health services. 

We performed a series of regression analyses a) to identify the relation between distrust 

and habits of using hcalth services, b) to test for a moderator effect bctween distrust of thc health 

system and socioecono~nic characteristics, c) to identify predictors of breast cancer screening 

behaviors, and d) to examine whether habits of using health scrvices mediate the relation 

between distrust of the health system and screening behaviors. Collinearity diagnostics was 

assessed with the Variance Inflatioil Factor (V.I.F.), which was lower than 1.5 for all predictors 

and in all models tested. The goodness of fit for each linear regression model was assessed using 
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the model effect size ( R ~ )  and ANOVA (F) tests. The unique contribution of each prcdictor after 

controlling for other predictors was assessed with the squared partial correlation (sr2). 

Results 
Sample 

The community-based survey recruited a multicultural sample of 184 women. A large 

pcrccntage (49%) had attcnded four or more years of collcge; the median annual family income 

was <$40,000. Although the sample was broadly comparable to the San Francisco Bay Area 

population, there was an over-representation of black women and women with college education 

(US Census, 2000). Scores were ilormally distributed on the DHS (9.17k2.12) and the HHSU 

(34.94k5.50) scales. There were no significant differences in levels of reported distlust among 

women of different ethniclcultural and socioeconomical background in the sample. There was a 

significant negative correlation hctween distrust of the health system and age (r= -0.19, p=0.07), 

indicating that younger women in the sample were significantly more likely to report higher 

levels of distrust. Table 1 describcs the socioecononlic characteristics of the sample. 

Does distrust of the health system influence habits of using health services? 

Regression analysis was used to examine whether socioeconomic characteristics, family 

history of breast cancer, and distrust of the health system predicted women's habits of using 

hcalth services. The model was significant (p=0.004) with distrust being the single most 

important negative predictor of habits of using health services. 

The possibility of a moderator effect between distrust of the health system and 

socioeconomic characteristics was explored. To test for a moderator effect, all predictors were 

entered in the first step of a hierarchical regression followed by the interaction term in the second 

step. A moderator effect is present if the interaction term accounts for a statistically significant 
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change in the R2 of the dependent variable (HHSU scale) (Baron & Kcnny, 1986). A significant 

interaction between age and distrust of the health system accounted for an additional 11% (sr2 = 

0.1 1, p<0.001) in the variance of habits of using health services, which was abovc and beyond 

contributio~ls made by other predictors in the modcl (see Tablc 2). 

Do distrust and habits of using health sewices influence breast cancer screening? 

Frequency of screening mammograms was assessed only for womcn who were older than 

40 years of age (N=115, range: 40-84, Mean Age = 53ri-9). The majority of thesc wornell (69%) 

reported having a screening mammogram every one to two years. However, 12% reported that it 

had been more than 24 months since their last maminogram. Frequency of CBE was assessed 

for all women in thc sample (N=184). Most womcn (59%) reported having a CBE every year; 

however, 16% reportcd that it had been more than 24 months since their last CBE (See Table 3). 

Four regression analyses were used in order to examine predictors of breast cancer 

screening behavior. Socioeconomic characteristics, distrust of the health system, and habits of 

using health services were the predictor variables, while there were two depcndent variables 

regarding use of screening mammograms and two depcndent variables regarding use of CBEs. 

All models were significant and explained significant variance in each dependent variable. 

Distrust of the health system was not a significant predictor of any dependent variable. Habits of 

using health services were a significant predictor for three out of the four depcndent variables. 

Other significant predictors included age, annual family income, health insurance, and 

raceiethnicity (See Tablc 4). There were no significant interactions among the diffcrcnt 

predictors in the modcl. 

In order to examine whether habits of using health services was a mediator between 

distrust of the health system and breast cancer screening behaviors, we removed habits of using 
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health services from the previous four models. By removing habits of using health services from 

the regression modcls, distrust of the health system did not become a significant predictor of 

breast cancer screening. This finding suggests that habits of using health services did not 

mediate the relationship between distrust and screening behavior. Figure 1 presents the findings 

of the study. 

Discussion 

The study examined distrust of the health system as a cognitive factor that influences an 

individual's habits of using health services and breast cancer screening behavior. Distrust of the 

health system did not have a direct effect on screening behavior. Rather, it was the single most 

important predictor of habits of using health services, which in turn were a significant predictor 

or breast cancer screening. Findings of the study support the theoretical suggestion that attitude 

variables regarding the health system do not have a direct effect on health behavior, but rather 

influence an individual's predisposition to use health services (Andersen & Newman, 1973). 

Therefore, examining distrust of the health system and habits of using health services is a11 

important step towards understanding habitual decision-making patterns. Decisions to adhere to 

recommended breast cancer screening guidelines are made repeatedly over time, are relatively 

simple, and entail low perceived risk (Katapodi, Dodd, Lee, Facione, & Cooper, 2004). 

Consequently, we assumed that these decisions acquire habitual qualities, cspccially for women 

that have health insurance and should uniformly be advised to obtain annual breast canccr 

screening. 

Weak habits of using health services could be attributed either to lack of accessible 

mental representations or to an unfavorable evaluation of the experience of using health services 

(Lindblach & Lyttkens, 2002). Therefore, weak habits of using health services could be 
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1 attributed 1) to absence of cues for thc bchavior (lack of a consistent source of health care, lack 

2 of physician recommcndation), 2) to an unstable or unfavorable context that interfercs with the 

3 continuum cue ' bchavior " outcome (perceived difficulty in navigating thc health system), and 

3) to a negative assessment of the outcome of seeking health care (medical trcatments are 

perceived as painful, prejudicial, culturally unacceptable). Based 011 findings of the current study 

and previous research, we suggest that distsust inhibits use of health services presumably because 

individuals with greater distsust perceive that the health care setting is an unstable and hostile 

environment. These individuals are probably more alert and more vigilant in monitoring the 

bchavior of health providers and in evaluating treatment outcomes. Unstable mental 

representations regarding health services interfere with the development of habitual use of such 

services. The study makes a significant contribution to the existing body of knowledge 

regarding the role of distrust in disease managemcnt because it proposes a process with which 

distsust influences health-related behavior. However, findings of the study need to be replicated 

with larger sainplcs before concrete conclusio~ls can be made. 

Habits of using health services was a significant predictor of obtaining CBEs, accounting 

for a significant percentage in the variance of frequency of CBEs (13%) and time since last CBE 

(14%), while it accounted for a smaller, albeit significant, percentage in the variance of 

frequency of mammograms (4%). Seeking a provider visit for a CBE is the first step towards 

obtaining routine breast cancer screening, and partially reflects the interpersonal relationship 

between a patient and her health provider. When habits of using health services are weak or 

lacking, then initiating a provider visit for a CBE requires more cognitive and cinotional 

resources for the nlobilization of thc individual and the performance of the behavior. This 
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increased need for cognitive and emotional resources most likely results in an inconsistent use of 

health services and interferes with obtaining breast cancer screening on a routine basis. 

Age was the most significant predictor of mammography screening, accounting for 45% 

of the variance in frequency of obtaining a mammogram. Women in the sample who were older 

than 50 years of age were more likely to get a physicia~l recommendation for an annual 

mammogram, whereas some women who were between 40 and 50 years old may not have been 

advised to get annual mammograms. Efforts of health programs to target oldcr women for 

screening mammograms outweigh commonly reported barriers, such as income and health 

insurance (Miller & Champion, 1996). Presumably, such efforts also help establish 

trustworthiness in the health system and enhance habitual behaviors that entail routine breast 

cancer screening. It is possible that older women in the sample were less distlustful because they 

had more opportunitics to interact with health providers and to trust the medical establishincnt. 

The latter suggestion is based first, on the significant ncgative correlation between age and 

distrust observed in the sample and second, on the observed interaction between age and distrust 

and its impact on habits of using health services. It is also consistent with the observation that in 

cases of managing chronic illness, trust in health providers was largely based on the long-term 

experiences with the provider (Thorne & Robinson, 1989). 

It is very difficult to distinguish whether distrust of the health system can be attributcd to 

racial/cultural characteristics, to socioeconomic factors, or to psychological tendencies and 

cognitive biases. Studies have repeatedly reported that blaclcs are more distrustful of the health 

system than whites. Although it is rcasonable to assume that the most dismstful women arc 

those from minority groups and those with low socioeconomic status, this assumption was not 

confirmcd in the study. It is possible that trust in health providers helps overcome some 
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common barriers of access to care, which are imposed by socioeconon~ic factors and by 

expectations of culturally appropriate behavior. For women from minority backgrounds that 

have higher education and income, distrust of the health system is less likely to represent a 

vulnerable position within the dominant culture; these women are probably more like the 

dominant culture independent of their race. However, future studies with larger, stratified 

samples might help distinguish among raciallcultural, socioeconomic, and cognitive 

determinants of distrust. 

The limitations of the study should be considered, to properly temper any conclusions. 

First, the results are based on a convenience sample of English-speaking and mostly urban 

women. Since wolneil show lower distrust of medical researchers compared to men (Ding ct al., 

2007), it is possible that findings are not representative of the general population but reflect 

lower levels of distrust observed in this self-selected sample of women. Second, assess~nent of 

screening behaviors was based on self-report and may not be accurate. Third, the study focused 

exclusively on examining patient characteristics as predictors of screening behavior, whereas it 

did not examine beliefs regarding the availability, accessibility, and acceptability of health 

services as predictors of habits of using health services. Finally, although the overall sample 

provided adequate power, the stability of the examined relations might bc limited by the small 

number of women who self-idcntified as Hispanic and Asian. Despite these limitations, the 

strength of the study is that it recruited women from diverse socioeconomic and raciallethnic 

backgrounds and from community settings, which ensured that participation in thc study was not 

limited to women that had greater access to health services. 

The study has implications regarding the importance of establishing trustworthiness in 

long term relationships between patients and clinicians, and the association betwccn developing 
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habits of using health services and obtaining routine screening. Our findings suggest that in 

situations of existing distrust of the health system it is difficult to establish consistent screening 

behaviors. This finding has significant clinical implications, especially in situations that women 

have to seek medical evaluation in a novel or unfamiliar context. For example, decisio~ls to 

obtain routine breast cancer screening may not be guided by the same decision-making rules as 

decisions to seek medical evaluation of an unusual breast symptom, or in cases of immigrant and 

non-English speaking women. Further research should examine the salience of cues embedded 

in the social discourse betwecn patient and provider and explore thc context that motivates 

personal health behaviors. 
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Appendix 
Tables and Figures 

Table 1. Socioeconomic Characteristics of the Sample 
Variable N % 

Age X= 46.595~12.05, range: 30 to 84 
Race/Ethnicity 

White 79 43 
Black 50 27 
Hispanic 25 14 
Asian 30 16 

Education 
Grades 1 to 8, Elementary School 7 4 
Grades 9 to 11, some High School 8 4 
Grade 12, or GED, High School Graduate 31 17 
College 1 to 3 years, some College or Technical School 48 26 
College 2 4 years, College Graduate 90 49 

Annual Family 
Income 

<S10,000 39 21 
$10,000 - S30,OOO 49 27 
$30,000 - $50,000 45 24 
$50,000 - $70,000 22 13 
>$70,000 21 11 
Missing 8 4 

Employment Status 
Employed full-time 102 55 
Unemployed, Employed part-time, Retired, Student 82 45 

Health Insurance 
Yes 142 77 
No 38 21 
Missing 8 2 

Marital Status 
Married or Member of an Unmarried Couple 60 33 
Divorced, Separated, or Widowed 54 29 
Never Married 69 38 
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Table 2. Predictors of Habits of Using Health Services 
Step 1 

R2 =0.14 AF=2.86, p=0.004 
Predictors sr2 B 95%CI for B 

Age 0.0004 -0.01 -0.08 - 0.06 
  ducat ion 0.0001 -0.07 -1.07 - 0.94 

Income 0.0010 0.07 -0.27 - 0.41 
Insurance 0.0 10 1.41 -0.85 - 3.68 

Asian vs. White 0.010 1.65 -0.91 - 4.20 
Black vs. White 0.0004 0.30 -1.93 - 2.52 

Hispanic vs. White 0.0132 1.99 -0.75 - 4.72 
Family History 0.008 1.06 -0.81 - 2.94 

Distrust of Health Services 0.104 -0.85** -1.25 - -0.45 
Step 2 

R2 =0.27 A~=3.28, p=0.002 
Predictors sr2 B 95%CI for B 

Age X Distrust of Health Services 0.1 1 -0.07** -0.1 1 - - 0.04 
Educatioi~ X Distrust of I-lealth Services 0.006 - 0.28 -0.90 - 0.33 

Incomc X Distrust of Health Services 0.0001 0.01 -0.22 - 0.24 
Insurance X Distrust of Health Services 0.003 0.36 -0.72 - 1.45 

Asian vs. White X Distrust of Health Services 0.0003 - 0.22 -2.30 - 1.87 
Black vs. White X Distrust of Health Services 0.009 0.66 -0.49 - 1 .80 

Hispanic vs. White X Distrust of Health Services 0.018 - 1.08 -2.39 - 0.22 
Family Histoly X Distrust of Health Services 0.012 - 0.66 -1.65 - 0.33 

R2 = Proportion of variance in the criterion variable explained by the equation 
AF = Change in F test, comparing this model to the null model in step 1 
sr2 = Squared partial correlation. Proportion of variance explained by one predictor while othcr 

predictors arc controlled 
B = Un-standardized regression coefficient indicating the change in the criterion variable 

associated with the specific prcdictor 
*p<0.05, **p<O.OOI 
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Table 3. Breast Cancer Screening Behavior 
Screening Behavior N % 

Now often do you have a 
mammogram? * Never 

Once or twice before 
Every one to two years 

--. .- Missing 
How long has it been since your last 
mammogram? 

Within the past year ( less than 12 months ago) 62 54 
Past 2 years (1 year but less than 2 years) 23 20 
Past 3 years (2 years but less than 3 years) 4 4 
Past 5 years (3 years but less than 5 years) 4 4 
5 or more years ago 5 4 - 
Missing .- --- -. 16 14 

How often do you have a CBE?** 
Never 
Once before 
Every 2 to 3 years 
Every year 

. - Missing . 
How long has it been since your last 
CBE? Withln the past year ( less than 12 months ago) 99 54 

Past 2 years (I year but less than 2 years) 38 21 
Past 3 years (2 years but less than 3 years) 12 6 
Past 5 years (3 years but lcss than 5 years) 4 2 
5 or more years ago 15 8 
Misslng 16 9 

* Frequency of mammograms was assessed only for women in the sample who were 2 40 years 
old (N=l15) 
** Frequency of CBE was assessed for all women in the sample (N=l84) 
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Table 4. Predictors of Breast Cancer Screening Behavior 

Screening Behavior 
Criterion Variable: Criterion Variable: Criterion Variable: Criterion Variable: 
"How often do you "How long sincc your "How often do you have a "How long since y o u  

have a mammogram?" last mammogram?" CBE?" last CBE?" 

Predictors 

Age 

Education 1 0.01 0.00 -0.13 -0.12 / 0.03 -0.24 -0.50 - 0.01 0.01 0.02 -0.14 - 0.21 0.01 -0.07 -0.28 - 0.17 

~ ' = 0 . 5 3  R2=0.19 R2=0.16 R2=0.21 
AF=16.48 p<0.001 AF=3.00 p=0.002 

B 95%C1 
for B 

0.05** 0.04-0.06 

Asia11 vs. 0.01 -0.02 -0.350.32 0.02 -0.43 - 1 . l l 0 . 2 5  0.03 -0.62* -0.97--0.06 0.01 0.14 -0.54-0.67 
White 

Income 

Insurance 

Black vs. 1 0.05 0.37. 0.01- 0.66 ) 0 0 1  -0.18 4 . 7 2  0.36 1 0.01 -018 - 0 5 8 0 . 2 2  0 . 0  0.17 - 0 . 3 0 0 6 8  
White I 

sr" B 95"hCI 
for B 

0.08 0.03** 0.01- 0.05 

0.03 0.05* 0.01 - 0.09 

0.01 -0.15 -0.45-0.15 

white 1 
Family History 0.01 0.06 -0.18 -0.30 0.01 0.25 -0.21 -0.70 / 0.01 -0.04 -0.40-0.28 0.01 0.01 -0.35 -0.48 

i 

95%C1 
For B 

-0.01 - 0.01 -0.01 -0.02 - 0.01 

Distrust of the 
Health System 

(DHS) 
Habits of 

Health 
Services 

Utilization 

R~ = Proportion of variance in the criterion variable explained by the equation 
AF = Change in F test, comparing this model to the null model 
sr2 = Squared partial correlation. Propoition of variance explained by one predictor while other 

predictors are controlled 
B = Un-standardized regression coefficient indicating the change in the critel.ion variable 

associated with the specific predictor 
*pi0.05, **p<0.001 
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Figure 1. Theoretical Framework and Findings 
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Abstract 

Background: Studies reported that some women perceive that they are less likely than others to 

be affected by breast cancer, and that this optimistic bias persists despite tailored educational 

interventions. Purpose: To identify contextual and informational processing factors that 

1) whether experiences with 

ptoms, namely current 

of risk factors acted as mediators or moderat d risk assessments. 

regression analyses rev 

risk assessments. Conclusions: We discuss cognitive mechanisms with which experiences, 

worry, and knowledge of risk factors decrease optimistic bias. Interventions should assess 

knowledge, take into account inappropriate use of heuristics, and implement contextually 

relevant approaches lo enhance information processing. 

Word count: 248 
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Introduction 

Breast cancer is the most common cancer in U.S. women and early dctection has long 

been recognized for its value in reducing disease mortality (American Cancer Society, 2006). A 

great effort from health-related sources and the media is devoted to disseminating information 

cancer risk originate. The exact determinants of optimistic and pessimistic bias when making 

risk judgments are not known. The goal of the present study is to explore possible biasing 

mechanisms for how women make comparative judgments regarding their breast cancer risk. 
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widely replicated in the literature on comparison judgments. For example, numerous studies 

reported that people have the pervasive tendency to systematically believe that they are better 

than others in various ways or that they are less likely than others to encounter life's negative 

aking risk judgments 

less likely than their friends to be a 

2000; Aiken, Fenaughty, West, Jo vegrove, Williams, & 

Machperson, 2000; Fa ams-Campbell, 1999). 

risk, while only a small 

k (Katapodi et al., Under 

have a pessimistic bias and 

., 1996; Davids et al., 2004; 

who is unaware about a 

health problem and associated risk factors is responsive in learning about the problem, whereas a 

person who considers that specific situations are not risk factors maintains a biased opinion 

(Weinstein, 1988). If a woman is committed to a particular point of view, she will selectively 

attend to messages that support her own position. She will show belief perseverance when faced 

with disconfinning evidence, and she will not be responsive to formal inessages regarding causes 
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and risk factors. Alternative avenues to accurate perceptions of risk might operate through 

experiential learning. Opportunities for experiential learning present when women encounter the 

disease in their daily living, such as with experiences with affected family members, affected 

friends, and mammography recalls or other abnormal breast symptoms. Therefore, research 

".?*". 
eyond ,,q::><F-? 

,.:**'.<. - ~k+i.p 
@$:? "@>\. hB*, 

differentiate who is&" to he affected 

needs to determine the factors that influence women's r e s p o ~ & e s s  to information regarding .@<*\$>- .<&*> 
,.Ay:2** 

their breast cancer risk. Although messages from the m&kw.&ealth-related sources enhance $:%;:, 
. " ".$%', 

.>> '-&*2.3,., 
acknowledgement of a health problem, they are u&&iy to assert &&&:.influence b 

(Rimer, 1997). As a consequence, 

disease, or perceive they are less li 

Weinstein & Klein, 1995), 

., 2000; Aiken eta]., 

ors focus on educating 

that behavioral interventions increased screening rates by 13.2%; cognitive interventions that 

used generic education strategies had little impact, and those that used theory-based education 

increased screening rates by 23.6% (Yabroff & Mandelblatt, 1999). 
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Research on comparison judgments has widely replicated phenomena of optimistic bias; 

participants perceived that they were less likely than their peers to encounter life's negative 

events. 
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Theoretical Framework and Background 

Theoretical models that aim to explain how and why individuals initiate and maintain a 

health-protective behavior adopt a decision-making perspective that is focused on a cost-benefit 

analysis of consequential outcomes. The majority of these theoretical models assume that 

perceived risk lo a disease is a central explanatory variable (~&bska et al., 1992; Rosenstock, ,&$<-"i;g;, 
~x<t**< 

1975; Weinstein, 1988). Perceived risk re 

problem will be experienced. The aforemention 

in the area of breast cancer research. Two m 

mammography screening (Katapodi 

problem. Judgment an 

2001; Nisbett & Ross, 1980; Slovic, Finucane, Peters, & MacGregor, 2002). Although heuristics 

facilitate risk assessments, they can produce both valid and invalid judgments, and can lead to 

characteristic systematic errors. 
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Research on heuristics can help us understand how and why people underestimate or 

overestimate their cancer risk. For example, numerous theoretical and empirical studies 

suggested that 

Research regarding the possible influence of heuristic thinking on perceived breast cancer 

through the availability, representativeness, and 

& Cull, 2001), and through the availability 

heuristic (Montgomery, Erblich, DiL 
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the affective evaluation of a stimulus, and conscious or unconscious feeling states make great 

contributions to risk assessments (Loewenstein et al., 2001; Slovic et al., 2002). Affective 

evaluations might make a threat inore vivid and personal, and therefore, might reduce tendencies 

to deny vulnerability. Alternatively, the desire to reduce wony and to avoid feeling afraid may 

lead to discounting threatening information, and therefore, cr,&n optimistic bias (Weinstein, 
.*$-" 
*>*>&."%. 

1980, 1989). Others have suggested a bidirectional re1 

(Easterling & Leventhal, 1989; Leven 

1980). Although heuristics facilitate risk ass valid and invalid 

Research regarding the poss 

2005). Inappropriate use of heuristics resulted in subsequent risk assessments that were not 

accurate. Some women with a positive family history made claims of being at lower risk; 

although they were aware that heredity is a risk factor, they claimed being at lower risk because 

they were not emotionally close to their mother or they did not physically look like her (Katapodi 

et al., 2005). 
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Therefore, tailored educational interventions should aim to discount risk assessments that 

are based on information that is subject to heuristics and biases, and foster risk assessments that 

are based on factual information. Research should examine the substantive variables that in 

combination with heuristic thinking act as barriers to comprehension and responsiveness to 

optirnistic bias was reduced throug 

worry acted as mod ces and optimistic bias. In 

other words, we ex the disease decrease optimistic 

ility to disease are determined 

ce self-assessment beyond 

absolute probability information (Klein & Weinstein, 1997; Windschitl, Martin, & Flugstad, 

2002). Studies have been using two different approaches for assessing perceived breast cancer 

risk: assessing absolute risk judgments (how likely is breast cancer to happen to me?), and 

assessing comparative risk judgments @ow do my chances of getting breast cancer compare to 

those of my peers or other women my age?). Absolute risk judgments depend on the individual's 
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perceived standing on relevant risk factors, while comparative risk judgments are made against a 

comparison standard. Although absolute and comparative risk judgments are closely correlated, 

there is no consensus whether they reflect a single construct of susceptibility and could be used 

interchangeably (Gerend, Aiken, West, & Erchull, 2004) or not (Smith, Gerrard, & Gibbons; 

..*%.. 
1997; Weinstein, 1984). 4d@$;:. 

*$$;%;$V. 
, <.><3iW 

*"%..%.>, 
Norm theory proposes that reasoning flows both foma$&%kward (Kahneman & Miller, : >  

> %&.- ~~ >*  -,+*. \%<&:, 
1986) . Forward reasoning flows from anticipatiq&& ee$$& hypothes~s&~onfinnation or revision, 

.*@@ ~$**:<.>,. **,%.w. 

&.* 2$ -,\Bx:;a 
while backward reasoning flows from the e x p m c e  \.~ ,.*., of what a stimulu&inds us of or what it 

ynents are made against a 

ndividualized information about personal 

alth problem, and through information about the risk 

s (Weinstein & Klein, 1995). Individualized 

%%%*. 

information on one9,%*facto~#@ould be expected to influence absolute risk judgments, 
,L,*>2. $,>%& 

*<,-". ,**<:> ><*U4>*.. ., r*,+'"l-" 

whereas information on tFq@ status of one's peers would be expected to influence comparative ..~. 

iisk judgments. Individuals who perceive themselves to be at high risk for a disease are more 

likely to take appropriate actions in order to reduce their risk, which results in a positive 

correlation between perceived risk and adoption of precautions (Weinstein & Nicolich, 1993). 

Optimistic bias can be demonstrated either with a direct or an indiveel method. With the direct 

method, participants are asked directly to coinpare themselves to others with similar 
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characteristics or to an average person. If unbiased, the distribution of responses should center 

on the average response, whereas a substantial skew in the distribution indicates a systematic 

bias. Studies that used a direct method of assessing comparison judgments demonstrated that 

people systematically believed that they were better than others in various ways (Alicke et al., 

themselves, and then to make an absolute risk ju difference between the 

two risk judgments is an indirect measure of 

better absolute judgment to themsel 
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Methods 

Recruitment and Procedures 

This cross-sectional survey was titled "Women's Breast Health Study" and recruited a 

community sample from the San Francisco Bay Area. Recruitment was done through 

advertisements placed in newspapers targeting ethnic In addition, flyers were 

posted on bulleting boards of cominunity places that po icipants were likely to visit in 

es, restaurants, grocery 

and coffee shops, churches and temples, and 

and expressed their interest in the study. However, 19 were excluded - three had a previous 

cancer diagnosis, 12 were younger than 30 years of age, and four decided that they were not 

interested in the study - leaving a final sample of N=184 women. Participants completed the 

survey in a place and tiine of their choice and were paid $1 5. The study protocol was approved 

by the ethics committees of the funding agent and of a major research institution. 
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Measuves 

Experiences with breast cancer among family members and friends 

Family Hislovy of breast cancer was assessed by asking participants to indicate the 

number of their First-Degree Relatives (FDRs) {mother, siste$$$<.and Second-Degree Relatives 
&*$i>? 

,Jy><I* 
A\;&> 

(SDRs) {aunt(s), uncle(s), and grandinother(s)} that h?&:%$fected by the disease. A 
*&&* ,\:>,?< 

-. "%**, %GS?"> .,. -i-is:'. 

continuous variable was created indicating the tot ber of afft!@&l family members for each 
,&$$3?~ "q, 5,$ .% 

'&$$ ,?,**?*~ "c;:*.. . . 
participant. Number ofAffected Friend~/Pee&~@~ted the extent that.m+cipants had 

<$$s\:>.., ?a&$&, *a>* .*a** ,@&\ %?@\, %\A. ,a\%*"3L,. 

experiences with the disease within their social net-&.;$$@ ,<&,, 
*&s& *+k;:-,..xa. ,*:>? .a& ,..* .a..-.. \*:, 

Pe7,sonal weriences with abnormal ,% %,&gpoms ''<%++, ?A\* *\", 
.s-* \y**-%>,, k>*.;*,, 

We asked participants to indicatt?&e ~ukw@~reus?%+sies  they ever had and we ,:::sf*$&*> i ..&\ <2<,~<?<\* ;*&&?>* \\">%\ ,,;:. 
,$%$$?*:$*>$ ..z. $.~ <$k*<<'& %'., .v.* "9 ,&.$*V -~~"***: ,* ... -,, A",+ ** <*_ 

created a continuou~gpga%le b&&an *.::>.c~ their ?&:*. W&&blsoasked .**>a> participants whether they 
b$$\ ,\>S*'. ?@#$j .,":.. 

*"@$$c '"<;$> 
were experiencing any b ~ @ i  ,~.+,:.< sym&s at the ti%&f the survey. Curr~ent Breasl Symptoms '.\.*.. p,X.;<?< %$$s>., 

.*$<$~$~@$*+, '"w: "<&&%x@h;\,. ,%\ 
,.$2:+;-.***\*>-..'\,. "* \'"' 

were as\p&l ~%**east@er &-?.*+. ~p$%~gc8$$~acione, Miaskowski, Dodd, & Paul. 
# @ $ <  **.*&?\ <$$& w*&, -a*$$$>, \\v \.& *,. 

& %?$& 
2002). *&rding ,o-t-b, to a pa -i*- :M four ="' %+A,,& 8 ~ s  (M.D., N.F., K.L., and J.H.), who are experts in 

"q4*, *<.;*.\,~, .*-q. -2- . 
.**&. ?a$..,., ".'. "i. *;:x*.~< '-i -% 

research on s w m  manage* ( ~ o d d ~ g  al., 2001), each symptom was assigned a score %SF. \&* \,h5".. 
\%:<" ..>;& R&, PA:$ 

between '1' and '4'"*cating s..T.\;.. ..ii.$' ,&+otential severity of the symptom. For example, "breasts feel ~s &**<. .'* >.,: \@$&? .n-?is. 
painful and tender d u r i n g " ~ r u a t i o n m  was scored as 'l', whereas "a little blood is coming out 

my nipple" was scored as '4.' Participants could respond "Yes ", "No ", and "Don't Know" for 

each breast symptom. Items that were scored "Yes " and "Don ' I  know" were summed to 

represent each woman's report of incidence of breast symptoms. The scoring of ambiguous 

responses (Don '1 know) as affirmative was based on empirical findings suggesting that some 

women choose to describe a breast symptom in a non-threatening way in order to avoid mental 
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and psychological discomfort (Case, Andrews, Johnson, & Allard, 2005; Katapodi et al., 2005; 

Prohaska, Keller, Leventhal, & Leventhal, 1987). (Table 2 describes the items). 

Knowledge of Breast Cancer Risk Factors 

We used the Knowledge of Breast Cancer Risk Factors Index (BCRFKO, (13-items, 

Aouizerat, 2005). 

Breast Cancer Woriy 

have been previously used 

ipants "how @en the,y had 

ut the possibility of 

10' "All the time/A Great 

ity ofgetting breast 

cancer" and "wo r "; responses ranged 

summing and higher scores indicated greater breast cancer worry. Internal consistency for the 

scale was high (Cronbach's a = 0.85). 

Perceived Breast Cancer Risk 

We asked participants to rate the breast cancer risk of their friendslpeers and their own 

risk with two items: "What do you think are the chances that your.fiiends/peers (you) will 
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develop breast cancer, during their (your) lqetime? On a scale from 0 (Dejnitely will NOT) to 

10 (Definitely will) please circle one number that best describes your answer. " The item asking 

about the risk of friendslpeers preceded the item asking about personal risk. In order to provide 

women with appropriate context and to avoid misinterpretation of the scale that bas been 

"Probably Will Not", '4', '5', and '6' with "Fifi h "Probably Will", '9' and 

'10' with "Definitely Will." Approximately int between two 

numbers or marked a verbal anchor instead o 

conservative approach and we used 

Statistical Analyses 

. We calculated individual 

scores when at least 6 

To reduce expected multicollinearity among predictors, variables were centered prior to 

use in regression analyses. Centering removes uon-essential multicollinearity that is due to 

scaling and consists of subtracting the mean of each variable from each observed value (Cohen, 

Cohen, West, & Aiken, 2002). Collinearity diagnostics was assessed with the Variance Inflation 

Factor (V.I.F.). Multicollinearity was observed between educational level and knowledge of risk 
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factors; consequently, we removed educational level from all regression models retaining 

knowledge of risk factors as a predictor, as it pertains specifically to perceived breast cancer risk. 

V.I.F. was lower than 1.5 for all remaining predictors and in all models tested. 

We explored whether woily and knowledge of breast cancer risk factors mediated or 

ltaneously in the first step 

nd step. A moderator 

ignificant change in R- 

ple of 184 women (Table 1). According 

e was broadly comparable to the San 

ntation of non-Hispanic black women 

and women with 

Approximately two thirds of participants (64%) did not have a family history of breast 

cancer, while the majority (N=120,65%) reported having at least one friend diagnosed with the 

disease (Mean: 1.70+1.83, Range: 0 - 7). Approximately one in five women (19%) had one or 

more breast biopsies (Mean= 0.2810.71, Range: 0 - 5), while 49% reported at least one breast 

symptoin at the time of the survey. The most common symptom was "breasts feel painful and 
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tender during menstrual period" (45%). However, twelve women (7%) reported symptoms that 

could suggest a breast malignancy (Table 2). Participants reported moderate wony 

(Mean=8.15+3.32, Median=7.96, Range: 2.51 to 18.51) and had moderate levels ofknowledge of 

breast cancer risk factors (Mean: 5.96rt3.19, Median: 7.00, Range: 0-13). (Insert Table 2). 

*:%. , 
Participants reported that they "Probably Will Not" &$$$I@ disease (X=3.57*1.70), while ,-$' :i+<p> **\**. <:*.*k:: 

they rated their friendslpeers at higher risk (X=4.35&1. di, Dodd, Lee, Facione, & 

significantly less likely than their friendslpe 

(risk of others -personal risk =O). 

and the unique contribution of each variable (sr2) is reported (Table 3). Xumber of affected 

fanlily members and wony were significant predictors of perceived risk for self, while number of 

affected friends and self-identifytng as African American were significant predictors of perceived 

risk for friendslpeers (Insert Table 3). 

Wor.ry as a mediator between experiences and perceived risk,for selj 
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Since worry was a significant predictor of perceived risk for self, the first condition for a 

mediation effect to occur was satisfied. Therefore, we examined whether worry acted as 

mediator between predictor variables and perceived risk. We examined whether age, ethnicity, 

number of affected family members, number of affected &ends, number of breast biopsies, and 

current breast symptoms predicted breast cancer worry. The e&ll model was not significant, 
'""cy,,' ,:<$& 

,<>\%\:.>> < ,qY\y:. 
indicatin~ that worn  was not a mediator between p & h  and perceived risk for self. 

' " '\ 
: $$<%, y*+<* 

Wony and knowledge of viskjbcto~fis as moderat~&&tween .sys%;sz e x p 2 7 , e s  q:-:$p:&, and pevceived risk 
&$"- >*\-*$ \>. p.;<: .+:<+. 

We examined whether worry and kno-e of risk factors m o ~ ~ d  the relationships 
.>:*..., '*_. .,\ 

&<-A. *&&., 
between predictors and perceived risk for self and rs. We perfoq@$ two separate 

-&:. 

hierarchical regressions criterion variable. The model 

that tested whether kno d perceived risk for 

kiendslpeers almos 08, AF=1.93, p=0.06); the 

only significant int identifying as Latino 

value that women 

."<*~.< .>,,, ,**.; 
assigned to themsel*:&om t&Sk value they assigned to their peers (Risk Difference = Risk 

- ~ ' ~  **-> ,. h, ,*.. *:*@y .<$p'v& 
for FriendsIPeers -Risk for?@&). .... Values of the measure were nonnally distributed (X= 

0.7811.85, Md=O, Range: -7.00 to 8.00), with positive scores indicating an optimistic bias. To 

examine the extent to which perceived risk difference was related to experiences with affected 

family members, affected friends, abnormal breast symptoms, worry, and knowledge of breast 

cancer risk factors, we perfonned a simultaneous regression analysis. The overall model was 
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significant and the unique contribution of each variable (sr2) is reported (Table 4). (Insert Table 

4). 

We examined whether wony and knowledge of risk factors moderated the relationships 

between experiences with the disease and risk difference. We performed two separate 
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Discussion 

er risk, and whether knowledge 

bias. 

studies that setz et al., 2000; Aiken et al., 1995). This finding, and in 

combination wi 

implies a knowledge deficit. Health care providers either need to increase their efforts for 

educating community women about breast cancer risk factors, or need to implemerlt a different 

approach when they deliver the message that having even one affected FDR can significantly 

increase breast cancer risk. 
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Despite the small number, having multiple affected family members had the greatest 

impact on optimistic bias. This experience was incorporated into risk assessments through two 

possible pathways: through a direct pathway and through an interaction with breast cancer wony. 

Since worry did not mediate the relation between family history and optimistic bias, findings do 

NOT support a causal pathway between family history, affeckAoptimistic bias. This is ,<:,$+$&y?? +\"' ,;-,:<\?- 
ong high risk women 

significant overall effect on optimistic bias. 

history and optimistic bias that operates through knowledge of risk factors. The first condition 

for the mediating role of knowledge between family history and optimistic bias was satisfied for 

multiple affected relatives and affected SDRs. However, subsequent analyses did not support 

such a mediating relation. This was a very surprising finding, given that 76% of the sample 

recognized that having affected family members was a risk factor (Katapodi & Aouizerat, 2005). 
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Instead, knowledge acted as a moderator between having affected SDRs and a decreased 

optimistic bias. The latter relation represents a mediated moderation (Muller, Judd, & Yzerbyt, 

2005), in which the mabmitude of the overall effect of having affected SDRs on optimistic bias 

depends on individual differences in factual knowledge of risk factors. 

y, the affective pathway 

er contextually relevant 

our findings is that repeated 

ortunities for experiential learning 

e and SDRs affected by the disease were 

n addition, the observed moderation between 

uld be maintained due to knowledge 

story. The connections between family 

need to be further examiued for successful 

implementation of interventions that aiin to facilitate information processing. 

Consistent with findings from seven studies (Katapodi et al., 2004), abnormal breast 

symptoms decreased optimistic bias. Worry was a complete mediator between current symptoms 

and optimistic bias, which implies a causal pathway from symptom appraisal to risk assessments 

that operates through affect. However, having one or more breast biopsies did not decrease 
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optimistic bias. Another study reported that breast biopsies evoked worry (Andrykowski et al., 

2002), which was not true for participants in this study. Breast biopsies reduced optimistic bias 

through an interaction with knowledge of risk factors. This implies that having one or more 

breast biopsies represents opportunities for more accurate risk assessments through experiential 

*; 
learning. ..&$ _,;%p 

~ .,&<,$*?S 
-*:,A>.,%",. 

It is not clear why these two experiences with reast symptoms were 

breast symptoms appear to 

follow an affective pathway, whereas experie 

the evaluation of the threat posed by a breast symptom, women maintain an optimistic bias 

through other variables or other heuristic mechanisms, such as perceived control (Cunninghain et 

al., 1998; Kos & Clarke, 2001), and an inappropriate use of the illusion of control heuristic 

(Katapodi et al., 2005). These findings imply that wony and inappropriate Use of the illusion of 

control heuristic might interfere with responsiveness to health messages and inhibit information 
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processing and retention. Therefore, timing of an intervention might he a cruciaI factor that 

affects the effectiveness of the intervention. In support of this suggestion, evidence indicated that 

women's responses to risk information were influenced by pre-counseling levels of wony 

(Gurmankin, Domchek, Stopfer, Felds; & Annstrong, 2005). 

it is conflicting with previous 

ation is that the 120 

women who had affected friends made the as 

likelihood of a second primary brea 

relation between op 

effect on optimistic 

subsequent risk assessments (Schwarz & Vaughn, 2002). In the context of the present study, it is 

possible that knowing women with breast cancer promotes a heuristic evaluation of the risk of 

fiiendsipeers. This heuristic evaluation increases the likelihood judgment for othe1.s getling 

breast cancer, thus contributing to optimistic bias. This suggestion has direct implications for 

educational interventions that aim to increase accuracy of risk assessments by presenting general 
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risk factors or exemplars of women that have been affected by the disease. It is possible that 

such interventions actually increase optimistic bias 

The limitations of the study should be considered, to properly temper any conclusions. 

The results are based on a convenience sample of self-selected, English-speaking, and mostly 

inner-city women. Assessment of risk factors and breast s was based on self-report. 

Although we examined knowledge of important breast 

exhaustive. M 

was not large enough to include a large numb 

variables that serve self-enhanceme 

c and racialicultural 

educational inte 

existing belief systems. Health educators need to assess pre-existing bias that affects women's 

responsiveness to health messages. Besides assessing knowledge deficits, they need to consider 

inappropriate use of heuristics, and assess whether contextual variables activate different 

information processing mechanisms. These suggestions might open new avenues to risk 

communication research. 
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To check for the possibility that demographic characteristics such as age, education, 

income, and racelculture were predictors of optimistic bias we performed a simultaneous 

regression analysis; demographic variables were entered into a regression equation in one step. 

None was a significant predictor of optimistic bias, which is consistent with a previous report 

low none of these variables 
'is 

(Weinstein, 1987). Moreover, in the subsequent analyses rep*&be! 
.&%q q*.tc: .f*.*.;' 

had a significant effect on the overall model, therefore,,@$*j 
\*.x>W .a< < ". 

,,">Q.. 
presented in this paper. hs>w*> 

.\.&::s..< .<.:*.> ... % 4.- 

bded them froin analyses 
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Appendix 

Table 1. Demographic characteristics of the Sample 
Variable N % 

Age X= 46.59+12.05, range: 30 to 84 
Missing 6 3 
Total 184 

RaceICulture .&;,. 
Non-Hispanic White <$><>** 

*Qq3*< &:$p.? 79 43 
Non-Hispanic African-descent 2,gg&%: SO 27 
Hispanic ,"*~,... &. *~ .:?&$> +#..>.. 25 14 
Asian-descent \$F f@&+>- 

,.- \w * .~ 30 16 
Education 

Grades 9 to 1 1, some 
Grade 12, or GED, H 

Income 

17 9 
16 9 
6 3 
2 1 11 

\.. .~ ~ .-.....,. 8 5 
I*".. *a:*.., _ *  . ..,\"a<, \EX::, ,".+ % \>*.b 

.,",<S..k. *.\>\'. <%>: .. y...*. >\*.. 
%:&*<, ..-*c>.~ *y 

,.-<->.~, . , .., , !*$\ .,. , \ a>&,> v*.>x*.;, .%*&<: 
Y>\> *% .::$?*%> 3 ,<&" 

.,: ..%. **:*-*.x>- ':$>,>>.s<*~* 
'Y>\>&*$,. 

**2< 
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Table 2. Experiences with Breast Cancer 
Family History 

No Family History 117 64 
21 affected SDR 24 13 
1 affected FDR 18 10 
Multiple (>I FDR or ZIFDR and 21 SDR) 16 9 
Missing 9 4 

Current Breast ,4.$$~s 

Symptoms .&&ig& .G&g@ 
No Symptom .,.**?v:<. 

,.&@$$:. 90 49 
Breasts feel painful and tender duri 83 45 
A vague change in 8 4 
One or both breast 6 3 

5 3 
Itching on the skin of the b 23 13 
Constant sharp pains on o 

5 3 
4 2 
4 2 
3 2 
4 2 
2 1 
2 1 
1 .5 

.~>...?.\ 3% i; 

FDR: ~irst*:: x :'~ Relative '*a%: ".<..? *+& 
\ \.,- 
*%"" 

&*>: hi::. *\.. *$<> 
** 

s ." "~ ,. 
>*"". e*&- .*2% 
%$&<, &&.. 

-\%?,.*,. <K.s,, ",:*;$:v . " "< ,  *>$~k* * 
.>s- *<&&.-- ' *V 

-*<y 
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Table 3. Predictors of Perceived Breast Cancer Risk 

Criterion Variable: Perceived Risk for Self 
K~ A R ~  AF sr2 B 95%CI for B 

Predictors 0.24 0.24 4.76** 
Age 0.03 -0.20 -0.44 0.05 

African Ameiican vs. White ii.i:C'. 0.01 0.21 -0.40 0.81 
Latino vs. White ,*::~w. -??%>k0 . 01 0.16 -0.62 0.94 

Asian American vs. White ..;**&":.~.. ,s*:p 4 . 0 1  
"?*\% .. , 0.18 -0.52 0.89 

Number of Affected Family ,>*>+*&., q.>$:i-Yg$s. 0.08 *@. \W&, 
0.35" 0.11 0.58 

Number of Affected Friends .&, * ,*3$q&0 ;.? 1 0.04 -0.21 0.29 
Number of Breast Biopsies .k6&:@ &&&: ' 2  ,<&$: -0.11 -0.33 0.12 

Current Breast Symptoms %.+p q:+,ssx.... 0.@%$i,.. ,k> " 0.13 -0.1 1 0.38 

w o w  
&a*,, 
.s>:;,$,, 0.15 ?$$@,64** .+&a; 0.36 0.93 

Knowledge of Risk Factors ,+%pa\, *+ysx. <0.01 , 3 $ 9  -0.15 0.33 

r FriendsIPeers 

0.01 -0.23 0.24 

0.45 -0.30 1.19 
-0.04 -0.72 0.63 
-0.05 -0.24 0.23 
0.29" 0.04 0.53 
-0.18 -0.39 0.40 
0.13 -0.11 0.36 

0.01 0.09 -0.19 0.36 

.... >0.01 -0.09 -0.33 0.16 

on variable explained by the equation 
AF = Change in F t is model to the null model 

roportion of variance explained by one predictor while other 

B = Un-standardized regression coefficient indicating the change in the criterion variable 
associated with the specific predictor 
*p=0.05, **p=O.O01 
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Table 4. Predictors of Risk Difference 

Criterion Variable: Risk Difference (Risk for FriendsIPeers - Risk for Self) 
R~ AR* AF sr2 B 95%CI for B 

Predictors 0.17 0.163 3.08*' 
Age 0.01 0.22 -0.08 0.52 

African American vs. White <0.01 0.51 -0.22 1.24 
Latino vs. White <,&\.\ <0.01 0.28 -0.65 1.22 

Asian American vs. White A.:fw <0.01 -0.11 -0.95 0.74 
Number of Affected Family 

..:@*, 
.,&% 0.03 -0.28* -0.56 -0.01 

Number of Affected Friends ,,.<&S&%*\ 
: : 0.02 0.23 -0.07 0.54 

Number of Breast Biopsies .'*$+ .%ss ... <0.01 
% )  - -0.06 -0.34 0.21 

Current Breast Synptoms ,se$ip.9 .<&$@F %%0.01 -0.04 -0.34 0.25 .::?ex> 
worry t->,-.t" *k"x+.;:> ~ 2 ~ 2 . .  9 PZX+.. -0.55" -0.89 -0.20 

Knowledge of Risk Factors "'*ii 0 -0.29" -0.58 -0.06 
Interaction Predictors x Worry 0.28 ',@& \p . 2..mi:.. i 

0.03 '%b&>36* ... 0.09 0.73 
"0.11 -0.84 1.05 
0.49 -0.55 1.54 
0.70 -0.37 1.77 
0.22 -0.053 0.08 
-0.35 -0.77 0.07 

-1.18* -2.23 -0.12 
0.01 0.56 -1.35 0.22 
<0.01 -0.03 -0.44 0.44 
<0.01 0.02 -0.37 0.41 
0.03 -0.35* -0.66 -0.04 
<0.01 -0.39 -1.25 0.47 

:<, * -  ,.< ~.i*.+&*&$ "*i ,,.?"%&%$>... \\ 

R2 = Proportion of variancSB the criterion variable explained by the equation 
AF = Change in F test, comparing this model to the null model 
sr2 = Squared partial correlation. Proportion of variance explained by one predictor while other 

predictors are controlled 
B = Un-standardized regression coefficient indicating the change in the criterion variable 
associated with the specific predictor 
"p=0.05, **p=0.001 
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Figure 1. Graphic representation of findings 


